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1.0 INTRODUCTION 

In 1988. the Department of Energy (DOE) was provided with federal funding to cost-share the 
design, construction, and operation of the Clean Coal Technology (CCT) projects. The intention of 
these projects is to demonstrate the feasibility and effectiveness of technologies capable of retrofitting 
or repowering existing coal-burning power plants so as to reduce air emissions of sulfur dioxide (SO*) 
and oxides of nitrogen (NO,). Under Round III of the CCT project, the Limestone Injection into 
the Furnace with Activation of Unreacted Calcium (LIFAC) project of LIFAC-North America 
(LIFAC NA) was chosen from among 4X other proposals to demonstrate its innovative technology 
to reduce SO, emissions. LIFAC NA is a joint venture between ICF Kaiser Engineers, Inc. (ICF 
Kaiser), located in Pittsburgh Pennsylvania, and Tampella Power based in Marietta, Georgia. The 
Richmond Power and Light (RP&L) Whitewater Valley Generating Station Unit #2 is the host for 
the LIFAC demonstration project. 

LIFAC NA on behalf of RP&L, sought and received from Indiana Department of Environmental 
Management (IDEM) a variance to operate Unit #2 for the testing performed during the different 
project stages. The variance requires specific compliance tests to be conducted at milestones 
identified in the variance request. In addition to the compliance testing, the project also requires 
supplemental monitoring to be performed. As defined by the Environmental Monitoring Plan (EMP) 
for the LIFAC project, the supplemental monitoring is performed to identify and characterize 
potential environmental and health impacts of the project, both on-site and off-site. This monitoring 
may include. yet is not limited to, measurement of processes, feedstocks, operating conditions, 
discharges, and ambient environmental conditions. This supplemental monitoring focused on the 
measurement of coal feedstocks, boiler and generator operating conditions, gaseous and particulate 
discharges, and solid and aqueous process by-products. Measurement of coal feedstocks included coal 
analysis and feed rate to boiler. Boiler and generator operating conditions were recorded on 
operator log sheets. Measured discharges included total particulate matter, nitrogen oxides (NO,), 
sulfur dioxide (SO& carbon monoxide (CO), carbon dioxide (CO& and oxygen (02). 
Determinations of alkalinity, pH, sulfate content, and any quantities of specified metals, organic 
compounds. and volatile organic compounds (VOC) present in the process liquid and solid by- 
products were made. Tables 1-l and 1-2 provide a summary of the required compliance and 
supplemental monitoring required under the EMP. 

Compliance and supplemental monitoring in accordance with the EMP, was conducted on September 
23 and 24, 1993 during LIFAc’s parametric tests. As per the Test Plan, parametric testing is 
designed to evaluate the different possible combinations of LIFAC process parameters and their 
effectiveness. This set of tests will determine the optimum combination and settings of process 
parameters which will then be used throughout the remaining demonstration tests. Process 
parameters include sulfur content of coal, limestone quality. limestone calcium to sulfur ratio, 
injection ports combinations, injection nozzle angles, booster air, reactor outlet temperature. and ash 
recycling ratio. 

The second round of environmental monitoring, including compliance and supplemental monitoring, 
was conducted on December 7 and 8. 1993. during optimization testing in accordance with the Test 
Plan. As defined in the Test Plan optimization testing will be performed to determine the reliability 
and capability of the LIFAC process over short, continuous operation periods. This set of tests will 
be performed continuously 24 hours a day to simulate actual operating conditions, as apposed to the 
short S- to 12-hour parametric tests performed previously. The baseline coal and limestone along 
with the optimum parametric setting will be used during this phase of testing. 
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TABLE l-1 

COMPLIANCE MONITORING 
EMP 

II F%rnmeter 
11 (‘.ASE”“S EMISSIONS 

II 9 - Breeching-duct 
so,’ Calculation I Daily I 6.0 lb/MBtu downstream of the 

I.D. fall* 

II Total Suspended 
Particulates (TSP) EPA Method S3 2&x 

9 - Breechingduct 

I 
0.22 IbiMBtu downstream of the 

I.D. fan’ 

II 9 - Breechingduct 
Opacity CEM’ I Continuous I 40% downstream of the 

1~0 ran 
I I I 

AQUEOUS EFFLUENT (RP&L’s NPDES Discharge Permit Requirements) 

_.-. ._.. 

Flow 

Total Suspended Solids 
(TSS) 

Instantaneous 3 x weekly 

Grab 2 x weekly 

Report 

70 mpn 

6 - Weir at ponds 
system outfall 
6 - Weir at ponds 
systeln outfall 

Oil and Grease 

’ Limits for air emissions are based on the LIFAC Variance Lo the draft boiler Operating Permits. Limits for water 
discharges are daily limit% 

’ Complete coal analysis is performed as part of the Test Program. 
3 40 CFR Part 60. 
’ Continuous Emissions Monitor. 

l Emissions tests can be conducted at the 730’ level on the stack when Unit #1 is not in operation 

91001-39-8 2 



TABLE l-2 

Parameter 

XSEOUS EMISSIONS 

SUPPLEMENTAL MONITORING 
EMP 

Sample Sample Frequency 
and Duration Range Sample Lncntion 

(see Figure 2-l) 

VOX EPA Method 7 D&E’ 

IOz2 EPA Method, 6, 6C or 8 

rssp EPA Methods 1-S 

?MIO EPA Method 201A 

ZOt EPA Method 3 

30 EPA Method IO 

iQUEOUS EFFLUENT 

Continuous or 
3lcondition 

Continuous or 
3lcondition 

Continuous or 
3icondition 

Continuous or 
3lcondition 

Continuous of 
3icondition 

Continuous or 
3icondition 

O-l lb/?vlBtu 9 - Breeching-duct’ 
downstream of the I.D. fat 

9 - Breeching-duct’ _. 
downstream of the I.D. far 

O-l lb/MBtu 9 - Breeching-duct* 
downstream of the I.D. far 

O-l IbiMBtu 9 - Breechingduct’ 
downstream of the I.D. far 

o-5oo ,b/MBtu 9 - Breechingduct* 
downstream of the I.D. fat 

0-m ppmv 9 - Breechingduct’ 
downstream of the I.D. fat 

4lkalinity EPA Method 310.2 

SOLID WASTE AND BY-PRODUCT 

I/Condition mg taco, 6 - Weir at ponds system 
outfall 

KLP 

Sulfates, 

Alkalinity 

Organics 

EPA Method 13 11 
TCLP Metals, Methods 
8240 and 8270 for Organics 

ASTM Extraction 
EPA Method 9035 

ASTM Extraction, Method 
EPA Method 310.2 

EPA Method 8240 

l/Condition 

l/Condition 

l/Condition 

l/Condition 

3 - Economizer Hopper 
various per 4 - LIFAC Ash 
parameter 5 - ESP Hoppers 

10 - Bottom Ash 
3 - Economizer Hopper 

0.1,ooO mgn 4 - LIFAC Ash 
5 - ESP Hoppers 
10 . Bottom Ash 
3 - Economizer Hopper 

mg taco, 4 - LIFAC Ash 
5 - ESP Hoppers 
10 - Bottom Ash 
3 - Economizer Hopper 

O-1.000 mgn 4 - LIFAC Ash 
S - ESP Hoppers 
10 - Bottom Ash 
3 - Ecanomizer Hopper 

PH EPA Method 9045 I/Condition O-14 H+ 4 - LIFAC Ash 
S - ESP Hoppers 
10 - Bottom Ash 

’ 40 CFR Part 60 Append& A 
’ SO, monitoring will be performed as part of process monitoring 
’ Annual book of ASTM standards. 

* Emissions tests can be conducted at the LSO’ level on the stack when Unit #l is not in operation 

9 I00 I -39,B 3 



2.0 TECHNOLOGY DESCRIPTION 

The LIFAC project involves the installation and testing of the LIFAC system on Unit No. 2. a 60 
MW tangentially-fired, coal-burning boiler. A schematic of the system is included as Figure 2-l. 
LIFAC is a retrofit flue gas desulfurization technology capable of reducing SO, emissions in the 
range of 75 to 85 percent. The system utilizes limestone injection and a unique activation reactor 
with a humidification process for effective SO, removal. Various types of limestone will be used 
throughout the demonstration project. The pulverized limestone is pneumatically injected into the 
upper regions of the furnace. Here, the calcium carbonate (CaC03) in the limestone breaks down 
to form calcium oxide (CaO) and carbon dioxide (C02). A portion of the sulfur dioxide (S02) and 
sulfur trioxide (S03) present in the flue gas chemically reacts with the limestone constituents to form 
calcium compounds calcium sulphite (CaS03) and calcium sulphate (CaS04). Subsequently, the flue 
gas, carrying along with it the calcium compounds and unreacted CaO, then continues to a unique 
piece of equipment known as the activation reactor, a cylindrically-shaped vertical tower located 
between the Unit 2 air preheater and the ESP. Further removal of the SO, is achieved by the 
humidification of the flue gas as it enters and passes through the activation reactor. The addition of 
the water mists in the reactor causes the remaining untreated CaO to form calcium hydroxide 
(CaOH]. The calcium hydroxide then reacts with additional sulfur dioxide, nearly completing the 
removal process. The purpose of initiating reductions of SO, emissions is to minimize generation of 
acid rain, as SO, is a precursor to its occurrence. 

In addition to the boiler bottom ash and fly ash normally produced by coal combustion, there are 
other “new” by-products associated with the LIFAC system. The addition of limestone to the process 
and the subsequent reactions create a dry, powdety material referred to as LIFAC solid waste and 
by-product. Approximately 75 percent of the solid waste and by-product is collected by the ESP (and 
the ESP hoppers). The remainder of the waste exits as a slag through hoppers at the bottom of the 
activation reactor. A small fraction of LIFAC solid waste and by-product may collect in the air 
preheater ash hopper. Wastes captured by the process vessels and equipment will be collected using 
a new. dry mechanical exhauster system and transported to an off-site, permitted landfill. The carbon 
dioxide leaves with the flue gas in the stack emissions. 

There will be no change to the amount of coal fired at the plant. Different varieties of coal will be 
tested ranging from a high sulfur to a low sulfur bituminous coal. When the LIFAC system is fully 
operational, the additional electrical energy requirements for LlFAC equipment and the introduction 
of limestone into the boiler is expected to reduce the net output of Unit 2 from 60 MW to 59.5 MW. 
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3.0 LlFAC TEST PARAMETERS 

Parametric Testing 

The first round of environmental monitoring was conducted during parametric tests for LIFAC on 
September 23 and 24, 1993. Monitoring included compliance and supplemental emissions testing 
being conducted for each day. Since Unit 1 was off-line during the sampling event, emissions were 
monitoring at the 250.foot level of the stack and not at the duct breeching as done during the 
baseline testing. Sootblowing was performed during one of the three PM tests for each of the two 
days. 

Under supplemental monitoring ash samples were collected at the economizer hoppers, LIFAC 
bottom hoppers, ESP inlet and outlet hoppers, and boiler bottom ash disposal bin. Monitoring of 
the plant’s feedwater was also conducted since its incoming quality is believed to be impacting 
compliance with effluent criteria in accordance with RP&L’s NPDES Permit. Feedwater for the 
plant is either pumped from the river, or during dry seasons, is pumped from the local sanitary 
treatment plant’s effluent discharge. Feedwater during the September tests was coming from the 
treatment plant effluent. 

The boiler bottom ash discharge water was also sampled since it is believed that immediate impacts 
will not be seen at the pond outfall as a result of LIFAC operations due to the long residence time 
through the pond system. The team plans to utilize RP&L’s pond discharge monitoring analyses as 
required under their NPDES permit to identify any long-term trends after LIFAC has been running. 

LIFAC test parameters during the September 23 and 24, 1993 environmental monitoring are 
summarized in Table 3-1: 

TABLE 3-1 

PARAMETRIC TESTING 
TEST PARAMETERS 

September 23, 1993 September 24. 1993 
Boiler Load (MW) 60 60 

Coal Quality - % s 2.23 2.18 
- SO, Ib/MMBtu 4.09 3.87 

Limestone Quality 8S% - 200 coarse 8.5% - 325 Fine 

CWS Molar Ratio I.8 2.0 
I- ~ea~mr Outlet Temperature (“F) 

(approach to saturation) 
6 4 

% Bypass (‘I 30.35% 30.3.5% 

Rewline. @) NO Yes 

% Bypass is the amount of llue gas that is bypassed around the reactor. 
Recycle is when spent sorbenr from the inlet ESP hoppers is recycled’through LIFAC to improve sorbem utilization 
and increase SO, reduction. 

6 



Optimization Testing 

On December 7 and 8. 1993. environmental monitoring was conducted during optimization testing 
for LIFAC. Compliance and supplemental tests were conducted each day including emissions testing. 
Since Units 1 and 2 were both in operation. emissions monitoring was conducted at the test portals 
located in the duct breeching located downstream of the I.D. fan. Sootblowing was performed during 
one of the three PM tests for each of the two days. 

Ash samples were collected at the economiser hoppers, LIFAC bottom hoppers, ESP inlet and outlet 
hoppers and the boiler bottom ash disposal bin. The sampling team also continued to monitor the 
feedwater to the plant which, at this time. was coming from the river, as well as the boiler bottom 
ash discharge water. 

LIFAC test parameters during the December 7 and 8, 1993 environmental monitoring are 
summarised in Table 3-2: 

TABLE 3-2 

OFTlMlZATlON TESTING 
TEST PARAMETERS 

December ‘I,1993 December 8, 1993 
Boiler Load (MW) 63.3 58.5 
Coal Quality - % s 2.24 2.14 

SO, lb/?viMBtu 3.93 3.15 
Limestone Quality 85% - 325 Fine 85% - 325 Fine 
CWS Molar Ratio 2.0 2.0 

Reactor Outlet Temperature (‘F) 
(approach to saturation) 8 7.8 

% Bwas I 40% I 4042% II 

Recycling Yes NO 11 
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4.0 METHODOLOGIES 

The majority of the compliance and supplemental monitoring centered around the testing of 
particulate matter and gaseous parameters. The test programs utilized methodologies promulgated 
in 40 CFB 60, Appendix A, for the particulate matter and duct gas determinations necessary for the 
test program. EPA Methods 1,2,3A, and 4 were used for the determination of the sampling points 
locations, gas velocities and volumetric flow rates, gas molecular weight on a dry basis, and percent 
moisture content, respectively. Particulate matter was determined using EPA Method 5. Gas 
concentrations of NO,, SO,. and CO were determined utilizing EPA Methods 7E, 6C. and IO. 
respectively. PM,, was determined using EPA Method 201A. Also, verification tests for absence 
of cyclonic flow was performed each of the December test days at the breech sampling location, in 
accordance with EPA Method 1, Section 2.4. 

Analyses of the solid and aqueous LIFAC by-products followed EPA methods and ASTM extraction 
methods. The specific EPA methods which were referenced are sited in the footnotes on the actual 
analytical results provided by Antech Ltd. attached in Appendix B. Total alkalinity of both the 
aqueous and solid samples were determined by EPA Method 310.2. Before the alkalinity of the solid 
samples could be measured, they were extracted using ASTM extraction methods. The remaining 
analyses of the solid wastes were performed using the following EPA Methods: pH. 9045: sulfate; 
9038 (using ASTM extraction method); metals, Toxicity Characteristics Leaching Procedures (TCLP) 
1311, 6010, 7470, and 7740; organic materials, TCLP 8260 and 8270; and VOC. TCLP 8260. 

8 



5.0 RESULTS 

A summary of results for compliance and supplemental monitoring for particulate matter testing for 
LIFAC’s baseline, parametric and optimization testing are presented in Tables 5-1 and 5-2. Table 
5-l. Summary of Particulate Matter Test Data, includes pertinent process conditions such as power 
generation in units of megawatts (MW). coal feed rates (Ibihr) and firing rates (MBtuihr). It also 
includes correction to the particulate matter loading to account for sootblowing which IDEM required 
to be done during one of the three PM tests conducted on September 23 and 24, and December 7 
and 8. 1993. Table 5-2 provides a summary of gaseous emissions as required under supplemental 
monitoring. This table clearly indicates a reduction in SO,. Under baseline conditions SO, was at 
1972 ppmv. There was an average reduction of approximately 41% for the September tests (average 
at 1152 ppmv) and approximately 55% reduction for December tests (average at 885.05 ppmv). 
Detailed particulate matter test data and actual gaseous emission results are provided in Appendix 
A. For backup calculations, refer to the Baseline Monitoring Report(r) (for baseline information) 
and see Appendix A for tests conducted in September and December 1993. Coal data for the 
different testing events is summarized in Table 5-3, with actual analysis provided in Appendix F. 

The particulate matter mass loadings summarized in Table 5-l are expressed in grains per dry 
standard cubic feet (grids&J, pounds per hour (lb/lx). and mass per heat input, expressed as pounds 
per million Btu (IbiMBtu). Mass emission per heat input was calculated using two different methods. 
The first method was based on actual process parameters such as coal feed rate to the boiler and coal 
heating value. The second method utilized EPA Method 19, also known as the F factor method. The 
following equation, extracted from the method, calculates a theoretical mass emission per heat input 
based on the Fd, which is the ratio of the gas volume of the products of combustion to the heat 
contents of the fuel (dependent on the type of coal), measured pollutant concentration, and the 
measured percent oxygen, with all variables being on a dry basis. 

E F ~~ * C, * [20.9/(2!.9 - %OJ 

where E = Emission rate (Ib/MBtu) 
Fd = Oxygen-based F factor (dscf/MBtu), dry basis 

(9780 dscf/MBtu for bituminous coal) 
‘d = Pollutant concentration (ib/d.scf) 
%O, = Percent oxygen (%). dry basis 

Detailed calculations using the F factor method can be found in the Baseline Monitoring Report(‘) 
(for baseline information) and Appendix A for the parametric and optimization testing. Stack gas 
conditions have been presented in the tables. Flow rates have been expressed in two different 
formats: actual cubic feet per minute (acfm) and dry standard cubic feet per minute (dscfm). Other 
stack gas parameters such as temperature and percent moisture have also been included. Percent 
isokinetics have been calculated for each test run. The percent isokinetic value represents a ratio 
of the gas velocity through the sampling probe nozzle to the gas velocity in the stack. An isokinetic 
value is acceptable if it falls within the range of 90 to 1 IO percent. All isokinetic values are within 
the acceptable limits. After review of the calibration data, all particulate matter sampling equipment 
was operated in accordance with EPA Methods 2 through 5. Particulate matter emission calculations, 
analytical data. field data sheets, and equipment calibrations can be found in the Baseline Monitoring 
Report(‘) (for baseline information) and Appendices A. G. and H for the September and December 
testing. 

9looI-39-B 9 
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Also verification tests for absence of cyclonic flow was performed each test day during the baseline 
and December, 1993 tests at the breeching sampling location. in accordance with EPA Method 1. 
Section 2.4. (This test was not required during the September 23 and 24, 1993 test since testing was 
conducted at the 250’ level of the stack). The location is acceptable if the average angle of rotation, 
as measured by the pilot tube. is less than 20 degrees. The average angle of rotation for the Baseline 
and December test days was less than 20 degrees, thus the sampling location was deemed acceptable. 

Table 5-l also summarizes the opacity measurements taken during the three PM test runs for each 
day. The opacity readings were read directly from RP&L’s opacity recorder. The opacities are 
averaged over six minute periods and are represented by the stepped blocks on the recorder chart. 
Copies of the opacity charts can be found in Appendix C for the parametric tests and Appendix D 
for the optimization test, while averages for each individual test can be found in the Baseline 
Monitoring Report(‘) and Appendix A for the parametric and optimization testing. The high spikes 
on the chart are due to the periodic cleaning (rapping cycles) of the ESP collector plates. The action 
of rapping the collector plates produces a sudden spike on the opacity recorder which represents that 
instantaneous reading at that time. These rapping spikes are subsequently incorporated into the six 
minute averages. As shown on Table 5-2. the averaged opacity readings for all tests are below the 
variance limit of 40%. 

PM,, was determined employing EPA Method 20lA. PM,, results for the September 23 and 24 and 
December 7 and 8 testing are provided in Table 5-2. There are no baseline PM,, results due to 
sampling equipment access difficulties with the test ports, which were too small for the PM,, test 
probe heads. This problem was corrected for the parametric and optimization testing. 

Analyses of the aqueous effluent and solid waste were conducted by Antech Ltd. in accordance with 
the EMP. The aqueous effluent sample was collected from the Boiler Bottom Ash Bin (sample 
location 6A) and from the plants incoming feed water. Based on the review of RP&L’s monthly 
monitoring data, the plant has had several exceedance of their 0.40 mg/l aluminum limit. They 
believed that the feedwater from the treatment plant (source during the September tests) could 
possibly be coming into the plant at an elevated level of aluminum, therefore impacting their 
discharge. However, based on our September analysis this does not appear to be entirely true, 
although the aluminum level of the feedwater on September 22, 1993 was at 0.63 mg/l. It should also 
be noted that the analysis for the Boiler Bottom Ash Bin aqueous sample with LIFAC in operation 
also illustrated elevated aluminum levels (greater than 0.40 mgil) on all test days but one. 

A summary of the aqueous samples are presented in Tables 5-9 and 5-10, with Antech’s actual 
analytical results located in Appendix B. 

Solid samples were collected from the following during the September 23 and 24, and December 7 
and 8 testing: 

Sample Location Sample Location Description 

3 Economizer Ash Hopper 
4 Reactor Bottom Ash 

5A ESP Inlet Hopper 
5B ESP Outlet Hopper 
6B Boiler Bottom Ash Bin 

91001-39-B 13 



A summary of the analytical results for the solid samples are presented in Tables 5-4 through 5-8. 
A table was developed for each type of ash sampled to make the comparison of baseline results to 
the parametric and optimization results easier. Antech’s actual analytical results are located in 
Appendix B. along with a list of Regulatory Levels for TCLPs. 

During parametric testing all metals in all five samples locations were below detectable limits except 
for chrdmium collected at sample location (5B) the ESP outlet hopper which was measured at 1.1 
mg/l. Although this is below the regulatory level of 5.0 mgil. we believe this could of been an error 
in the analysis. however at this time we have not been able to verify this. All metals under the 
optitmzation testing were below detectable limits. In regard to TCLP organic and VOC analyses 
during parametric testing all parameters for all five separate sample locations were below detectable 
limits with the exception of 900 pg/kg of methylene chloride and 40 pg/kg of toluene found in the 
ESP outlet hopper ash (sample location 5B, September 23, 1993) and S.Opg/kg of methylene chloride 
found in the boiler bottom ash (sample location 6B, September 23, 1993). There are no regulatory 
levels established for these constituents. Also, during optimization testing all TCLP parameters were 
below detectable levels except again for 13 p&kg of methylene chloride in the boiler bottom ash 
(sample location 6B December 7, 1993). The source of methylene chloride is not known at this time. 
Results of the method blank runs for the TCLP analyses are also in Appendix B with the actual 
analytical results. 

Also due to concerns for the potential of arsenic in the LIFAC ash since it was detected in Boiler 
Unit #2. ICF Kaiser Engineers conducted a standard industrial hygiene test and determined all levels 
of metals tested to be significantly below acceptable exposure limits. 
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APPENDIX A 

PARTICULATE MA’ITER TEST DATA 

LIFAC NA DEMONSTRATION PROJECT 
RICHMOND POWER AND LIGHT 

WHITEWATER VALLEY GENERATING UNIT #2 

PARAMETRIC AND OPTIMIZATION TESTS 
ENVIRONMENTAL MONITORING REPORT 

ICF RAISER ENGINEERS, INC. 
PIlTSBURGH, PENNSYLVANIA 



TABLE 4-l 

RICHMOND POWER AND LIGIIT 
RICHMOND, IN 

WHITEWATER VALLEY GENERATING STATION UNIT #2 

PARTICULATE MA’ITER TEST DATA: SEPTEMBER 23,1993 
WITHOUT RECYCLE 

Process Cond tmns i. I 

Power Generation 
Coal Feed Rate 

Heat Input 
Particubte Matter Loadin= 
Concentration 
Mas flow Rate 
Mass Emission/Heat Inpu? 
Mass EmisiotuWzat Input’ 

Duct Co d 0 id0 ns 
Average Flow Rate 
Dry Standard Flow Rate 
Temperature 
Percent Moisture 

Percent 4’ 
Percent CO?’ 
Spmolinr Co a i’ d tan.? 
Test Clock Times 

Sampling Time 
Sampling Volume 
Isotdneticx 

Test Run 
Test Date 

Test ID Number 
Units 

1 2 3’ 
9fz3193 9n3f93 9n3i93 

IM5 2M5 3M5 

WW) 60.4 62.5 64 623 

(lbmr) 56160 60660 59760 58860 
(MBtuhr) 638.6 687.6 668.7 665.0 

Wd-=f) 0.0412 0.0382 0.0481 0.0425 

(lb/W) 55.70 48.79 6158 55.36 
(Ib/MBtu) 0.087 0.071 0.097 0.085 
(Ib/MBtu) 0.072 0.067 0.083 0.074 

(acfm) 244565 232521 232780 236622 

Ffm) 157819 148929 149520 152089 

Wl 225 225 226 225 

(%) 13.0 13.6 13.2 13.2 

(%) 4.2 4.2 4.0 4.1 

(%I 14.0 14.0 14.0 14.0 

(minutes) 

Cd=0 
(%I 

910 11:cQ 1r55 
to I020 trJ 12:Oti ~CI 14x16 

60 60 60 
41.031 38.046 38.663 

106 104 105 

Notes: ’ Only Unit #2 was operating for testing 
2 Based on mcasurcd coal feed rates and heating values. 
’ Eased on EPA Method 19 (F factor method). 
’ Percent 0, and CO, are collected as grab sample and anaiyzcd with a Fyrite gas artalyzer 
’ Scat blow during sampling period. 

91001-25-A 



TABLE 4-2 

RICHMOND POWER AND LIGlIT 
RICHMOND, IN 

WHITEWATER VALLEY GENERATING STATION UNIT #2 

PARTICULATE MATl’ER TEST DATA: SEPTEMBER 24,1993 
WITH RECYCLE 

Prowu Conditions’ 
Power Generation 

Coal Feed Rate 
Heat Input 
partidate Matter Lmdiiq 
Cancentration 
Mass Flow Rate 
Ma% Emission/Heat Input’ 
Mass EmisiowHeat Input’ 

DuctCo dt 0 iion s 
Average Row Rate 
Dry Standard Flow Rate 
T.3mpe~tUre 
Percent Moisture 
Pernnt 0’ 

Percent co; 
Samolinr C on iion d t t 
Test Clock Ttmes 

Sampling lime 
Sampling Volume 
Isokinetia 

Test Run 
Test Date 

Test ID Number 
Units 

C-4 59.9 61.2 60.6 60.6 

(lb/W) 57,780 57,480 56,526 54.3360 
(MBtwhr) 653.7 644.5 6428 614.2 

(kWdsf0 0.0494 0.0936 
(lb/W) 6227 118.77 

(Ib/MBtu) 0.095 0.184 
(Ib/MBtu) 0.100 0.197 

cacfmm) 228,832 228,780 

(,J=fm) 147,184 147,996 

(‘R 223 225 

(%) 14.0 13.3 

(%I 6.5 7.0 

(%) 12.5 13.0 

(minutes) 

(d=f-l 
(%) 

1 2’ 3 
9124/93 P/24/93 9rw93 

lM5 2M5 3M5 

&IO 
to9:1s 

60 
37.624 

104 

950 
to lo:57 

60 
38.538 

106 

0.0587 
73.45 
0.114 
0.123 

230,100 
146,078 

226 
14.8 
7.0 

13.5 

12:oo 
to 1954 

60 
37.601 

104 

Notes: ’ Only Unit X2 was operating for testing 
: Bawl on measured coal feed rates and heating values. 
’ Based on EPA Method 19 (F factor method). 
’ Percent 0: and CO, arc collected as grab sample and analysed wtb a Fyrite gas analyzer 
’ Smt blow during sampling period. 

Average 

0.0672 
84.83 

0.131 
0.140 

229,237 
147,086 

225 
14.0 
6.8 

13.0 

91001-25-A 



TABLE 4-3 

RICHMOND POWER AND LIGHT 
RICHMOND, IN 

WHITEWATER VALLEY GENERATING STATION UNIT #2 

OPACITY MEASUREMENTS: SEPTEMBER 23 AND 24,1993 

9R3i93 

Test 
Run 

1 
2 
3 

Maximum’ Average’ 
Opacity Opacity 

(%I (%I 

15 
13 
18 

12.4 
11.5 
13.8 

g/24/93 

Test 
Run 

Maximum Average 
Opacity Opacity 

(%I (%) 

1 15 11.5 
2 13 11.5 
3 18 13.3 

Notes: ’ Highest 6 minute reading during test period. 
’ Average of all six minute readings during test periods. 

PlWl-25-A 8 





LIFAC NA RICHMOND POWER AND LIGHT 
AIR EMISSIONS TESTING 
TEST DATES: 9123824193 

PROJECT NO.: 91001-002-33 

DEIERMINATION OF MASS EMISSIONS PER HEAT INPUT 
BASED ON EPA METHOD 19.40 CFR 60 

E = Cd * Fd * (20.9/(20.9-%OZd)) 

where: E = Mass Emissions per Heat Input, Ib/MMBTU 
Cd = Paniculate matter concentration, Ib/dscf 
Fd = F Factor (dry basis) for bituminous coal, 9780 dscf/MMBTU 

20.9 = percent of oxygen in ambient air 
%OZd = Percent oxygen by volume (dry basis) 

/ TEST TEST 
DATE TIME 

Q-23-93 Q:lO-lo:25 
9-23-93 11:w-12:lO 
9-23-93 12:55-14:lO 

Cd Cd Fd %OZd E i 

I 
(gr/dscf) (Ib/dscf) (dscf/MMBTU) % (Ib/MMBTU) ’ 

0.0412 589E-06 9,780 4.2 0.0720 
0.0382 5.46E-06 9,780 4.2 0.0666 
0.0481 6.87E-06 9,780 4.0 0.0831 

Averaqe 0.0740 
g-24-93 j 6:1O-9:20 0.04M I 7.06E-06 / 9,780 1 6.5 1 0.1002 
g-24-93 j 9:50-lo:57 j 0.0936 I 134E-05 / 9,760 / 7.0 1 0.1970 

9 Q-24-93 12140-13~52 0.0587 7.0 0.1233 

FILENAME: MlSMEHI.WK3 ICF KASER ENGINEERS M-NW-93 



TABLE 4-1 

RICHMOND POWER AND LIGHT 
RICHMOND, IN 

WHITEWATER VALLEY GENERATING STATION UNIT #2 

PARTICULATE MATTER TEST DATA: DECEMBER 7,1993 
WITH RECYCLE 

Pmcew Co II”0 dttm s 
Power Generation 
Coal Feed Rate 
Hea Input 

articubte Matter Loadine P 
Concentration 
Marc Flw Rate 
Mass EmisionMeac Input’ 

Mass Emisiontfear Input’ 

&&Co dlta 0 .. 0s 
Average Flow Rate 
Dry Standard Flow Rate 
Temperature 
Peranl Moisture 

Percent 0; 
Percent co; 

SnmDlLu Co II . . ddas 

Test Run 
Test Date 
Units 

(MW) 
(Ilm) 

(MBtwhr) 

Wd=fl 
(lb/W) 

(IbMBtu) 

(IbMBtu) 

(acfm) 
c-j 

(‘F) 
(%) 
(%I 
(%) 

1 
Lwl93 

r 3 
12rlt93 lWi93 

59 
55620 
631.6 

0.1262 
179.6 
0.284 

0.246 

66.2 64.8 
61380 53400 
691.7 605.2 

0.1739 0.1003 

2522 147.4 
0.358 0.244 

0.334 0.191 

2s83oo 
166ooo 

249 
122 
5.9 

133 

930 
10 lo:44 

64 
41.639 

103 

2649cwl 269400 
169303 171500 

252 250 
12.3 12.9 
5.7 5.6 

133 13.4 

Test clock Times 

Sampling lime (minutes) 
Sampling Volume (drf) 
Isokheucr m) 

NIXa: ’ Only Unit #2 was operating for testing 

lZO5 1420 
to 1317 to 1536 

64 64 
42324 42.519 

103 102 

1 Based on measured coal feed rated and heating values. 
’ Based on EPA Method I9 (F factor method). 
’ Percent 0, and CO, arc colleacd ar grab sample and ana@cd with a Orsat gas ana@er 
’ Soot blew during sampling period. 
’ Numbcn in paremhacs indicate cot-raion for soot biting. 

Average 

63.3 
56800 
644.9 

0.1335 

193.1 

(O.i$ 
0.257 

(0.253)6 

2642m 
16WQO 

250 
12.5 
5.7 

133 

91001-31-A 7 



TABLE 4-2 

RICIIMOND POWER AND LIGHT 
RICHMOND, IN 

WHITEWATER VALLEY GENERATING STATION UNIT #2 

PARTICULATE MAlTER TEST DATA: DECEMBER 8,1993 
WI’HOUT RECYCLE 

Process Coaditaos’ 
P”wer Generation 
Coal Feed Rate 
Heat Input 

Particulate Matier Loadings 
CO”CC”lC3liO” 
Mass Flow Rate 
Mas EmlssiowHeat Input’ 

Mass Emisiow’Heat Input’ 

Duct Conditkar 
Average Flow Rate 
Dry Standard Flow Rate 
TtXllpeG3tlJr~ 
Pcrcen1 Moisture 

Percenl 0,’ 
Percent CO:’ 
,%molim Co d n itio tq 
Test Clnck ‘limes 

Sampling lime 
Sampling Volume 
lsoki”eocr 

‘l-es Run 
mt Date 
llnits 

1 
la%93 

2J 
Q&93 

3 
l&%93 Average 

(MW 58.4 58.6 58.5 585 
(lb/W 54720 51240 54240 .woo 

(MBluhr) 625.5 5828 6205 609.6 

(gr/~fl 
(Ihhrl 

(IhMRtu) 

0.1055 
1483 
0.237 

0.1662 
233.0 
0.374 

0.0610 
85.4 

0.138 

(Ib/Ml3tu) 0.202 0.311 0.114 

0.1109 
155.6 
0.250 

P-v 
0.209 

(0.206)~ 

(acfm) 256700 257otM 259700 257800 

(dwfm) 1639CG 163500 163300 163600 

Vl 2.53 255 2.53 254 

(%) 120 120 13.3 12.5 

(%I 5.6 5.3 5.2 5.4 

(%I 13.6 13.8 13.9 13.8 

(minutes) 

(W 
(%I 

az4.5 lo:45 13:oo 
to 959 to 11:55 to 14:lO 

64 64 64 

41.034 40.132 40.231 

103 101 101 

Notes: ’ Only Unit #2 was operating for testing 
z lkcd o” measured coal feed rates and heating values. 
’ Baud on EPA Method 19 (F factor method). 
’ Percent O2 and CO, are collected as grab sample and anatyxd with a Orsat gas anatyer 
’ Scot blow during sampling period. 
* Numbers in parenthesu indicate correction for soot blowing. 

91001-31-A 



RICHMOND POWER AND LIGHT 
RICHMOND, IN 

WHITEWATER VALLEY GENERATING STATION UNIT #2 

OPACITY MEASUREMENTS: DECEMBER 7 AND 8,1993 

Test 
Run 

Maximum’ Average2 
Opacity Opacity 

(%I (%) 

1 21 19 
2 26 21 
3 20 19 

Test 
Run 

Maximum 
Opacity 

(%I 

Average 
Opacity 

(%I 

1 17 15 
2 21 18 
3 16 14 

Notes: ’ Highest 6 minute reading during test run period. 
’ Average of all six minute readings during test nm periods. 

91001-31-A 9 
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APPENDIX B 

ANALYTICAL RESULTS: 
AQUEOUS AND SOLID WASTE SAMPLES 

LIFAC NA DEMONSTRATION PROJECT 
RICHMOND POWER AND LIGHT 

WHITEWATER VALLEY GENERATING UNIT #2 

PARAMETRIC AND OPTIMIZATION TESTS 
ENVIRONMENTAL MONITORING REPORT 

ICF KAISER ENGINEERS, INC. 
PIITSBURGH, PENNSYLVANIA 



Antech Ltd. 
One Trw~pie Dnve . Expon. Psnn>~lwua 15632 . Phone: (412) 733.1161 . Fax: 14121 327.7793 

October 14, 1993 

Ms. Kathleen D. Canner 
ICF Kaiser Engineers, Inc. 
Four Gateway Cencer 
Pittsburgh, PA 15222-1207 

Waste rharaccerization: 91001-002-33 
LIFAC 

Ancech I.:d. Proiect No. 93-2966 

Dear Ms. Canner: 

Enclosed are analytical results for the samples submitted by ICF Kaiser 
Engineers, Inc. The samples were received and logged in for analysis on 
September 23, 1993. 

Appropriate U.S. Environmental Protection Agency methods were used and are 
indicated accordingly on the data tables. Appropriate quality assurance/quality 
control analyses were performed in accordance with Antech Ltd.‘s Statement of 
Qualifications. If you have any questions, please call me. 

Sincerely, 

;gf;g$i>Q~. 

% er 

DJN: aeb 

An Amenw Waste Service.9 Company 



ANTECH LTD. 
CASE NARRATIVE 

1. GENERAL: 

A: PROJECT NUMBERS: 

ANTECH LTD.: 13.2056 
CLIENT: 31001-~~~0?-33 

8: SAMPLE IDENTIFICATIONS: 

ANTECH LTD.: -309.1‘37 chroueh 9309-1790 
CLIENT: 3. :i. <B. and 2 

c: SHIPPING/RECEIVING COHHENTS: 

None 

II. PREPARATION/ANALYSIS COKHENTS: 

A: 

8: 

c: 

D: 

PREPARATION: 

GENERAL CHEMISTRY: 

METALS: 

ORGANICS: 

1. VOIATILES: 
Detection levels were elevated for samules 9305-1787 (3) and 9m 
1788 (5A) due to the samole matrix. 

2. SMIVOIATILES: 

3. PCB'S: 

III. GENERAL co-s: 

Trailine zeroes and decimal places auoearine on the data should not 
be interDreted as orecision of the analvtical procedure. but rather. 
as a result of reuorcine format. Please refer to the enclosed TCLP 
Reeulatorv Levels table for aoorouriate reeulatorv levels and 
hazardous waste numbers. 
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Table 3 
Volatile Organic Analyses 

Target Compound List/EPA Method 8260(l) 
ICF Kaiser Engineers, Inc. 

Antech Ltd. Project No. 93-2966 
Waste Characterisation: 91001-002-33 

LIFAC 

Parameter 
ChSi2) 
Number Units 

Paw 1 of 2 
Sample Identification 

9309-1787 9309-1788 
3 5A 

(9/22/93) (9/22/93) 

ACeCOne 67-64-i 
Benzene 71-43-L 
Bromodichloromethane ;j.>;.; 

Bromoform 75-25-2 
Bromomethane 7:.83.9 

2-Butanone (MEK) 78-93-3 
Carbon disulfide 75-15.0 
Carbon tetrachloride 56-23.5 
Chlorobenzene 108-90-T 
Chlorodibromomethane 124."8.1 
Chloroethane 75-00.3 
Chloromethane 74-0i.3 

Chloroform 67-66-3 
l,l-Dichloroethane 75-34-3 
1.2-Dichloroethane 107-06-2 
l.l-Dichloroethene 75-35-b 
cis-1,2-Dichloroethene 156-59-2 
trans-1.2-Dichloroethene 156-60-5 
1,2-Dichloropropane 78-87.5 
cis-1.3-Dichloropropene 10061-01-5 
trans-1.3-Dichloropropene 10061-02-6 
Ethylbenzene 100-41-4 
2-Hexanone 591-78-6 
Methylene chloride 75-09-Z 
h-Methyl-2-pentanone (MIBK) 108-10.1 
S tyrene 100-42-5 
1.1,2.2-Tetrachloroethane 79-34-5 
Tetrachloroethene 127-18-4 
Toluene 108-88-3 
l.l.l-Trichloroethane 71-55-6 
1.1.2-Trichloroethane 79-00-5 
Trichloroethene 79-01-6 
Vinyl chloride 75-01-4 
Xylenes (Total) 1330-20-7 

PO% 
iJo% 
PO% 
a/kg 
fig/kg 
a/k 
a/kg 
e/kg 
a/k 
a/kg 
&kg 
r&g 
Wkg 
&kg 
/Ig/kg 
r.0.s 
w/kg 
is/kg 
a/k 
a/k 
fig/k 
r&kg 
ug/kg 
a/kg 
fig/kg 
rdkg 
a/kg 
re/kg 
i&kg 
a/kg 
&kg 
a/k 
a/kg 
rg/k 

<13000 
<630 
<630 
<630 
a300 
<13000 
<630 
<630 
<630 
<630 
<1300 
<1300 
<630 
<630 
<630 
~630 
<630 
<630 
<630 
<630 
<630 
<630 
<6300 
<630 
<6300 
~630 
<630 
<630 
<630 
<630 
<630 
<630 
a300 
<630 

c13ooo 
~630 
<630 
~630 
Cl300 
<13000 
<630 
<630 
<630 
~630 
Cl300 
Cl300 
~630 
<630 
~630 
<630 
<630 
~630 
<630 
<630 
<630 
<630 
~6300 
<630 
<6300 
<630 
<630 
<630 
<630 
<630 
<630 
<630 
Cl300 
<630 

See footnotes at end of table 



Table 3 
(Continued) 

Parameter 
CAS(2) 
Number Units 

Pace 2 of 2 
Samole Identification 

9309-1791 
9309-1789 Method 

68 Blank 
(9/22/93) (9/23/93) 

Acetone 67-64-l 
Benzene 71-43-2 
Bromodichloromethane 75-27-4 
Bromoform 75-25-2 
Bromomethane ;4-83.4 
2-Butanone (MEK) 78-93-3 
Carbon disulfide 75-15-O 
Carbon tetrachloride 56-23-j 
Chlorobenzene 108-90-7 
Chlorodibromomethane 124-48-i 
Chloroethane Yj-00.3 
Chloromethane 74-87-3 
Chloroform 67-66-3 
l.l-Dichloroethane 75-34-3 
1.2-Dichloroethane 107-06-2 
l,l-Dichloroethene 75-35-4 
cis-1,2-Dichloroethene 156-59-2 
trans-1.2.Dichloroethene 156-60-5 
1,2-Dichloropropane 78-87-j 
cis-1,3-Dichloropropene 10061-01-5 
trans-1.3-Dichloropropene 10061-02-6 
Ethylbenzene 100-41-4 
2-Hexanone 591-78-6 
Methylene chloride 75-09-2 
h-Methyl-2-pentanone (MIBK) loa-lo-l 
S tyrene 100-42-5 
1.1.2,2-Tetrachloroethane 79-34-5 
Tetrachloroethene 127-18-4 
Toluene 108-88-3 
l,l,l-Trichloroethane 71-55-6 
1,1,2-Trichloroethane 79-00-5 
Trichloroethene 79-01-6 
Vinyl chloride 75-01-4 
Xylems (Total) 1330-20-7 

400 
<5.0 
<5.0 
<5.0 
40 
<lOO 
<5.0 
c5.0 
<5.0 
6.0 
<lO 
<lO 
d.0 
<5.0 
c5.0 
‘5.0 
<5.0 
<5.0 
C5.0 
<5.0 
<5.0 
<5.0 
<50 
c5.0 
<50 
<5.0 
c5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<lO 
<5.0 

<13000 
~630 
<630 
<630 
<1300 
<13000 
<630 
<630 
<630 
<630 
<1300 
<1300 
<630 
~630 
<630 
<630 
~630 
<630 
<630 
<630 
<630 
~630 
<6300 
<630 
<6300 
~630 
<630 
<630 
<630 
<630 
<630 
<630 
<1300 

(l)IJ.S. Environmental Protection Agency. 1987, Test Methods for Evaluating Solid Waste, 
SW-846. 3rd ed.. Office of Solid Waste.and Emergency Response. Washington, DC. 

(2)CAS - Chemical Abstracts Services. 
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Table 4 
TCLP(1) Organic Analyses 

ICF Kaiser Engineers, Inc. 
Antech Ltd. Project No. 93-2966 

Waste Characterisation; 91001-002-33 
LIFAC 

Parameter 

Paw 1 of 2 
Sample Identification 

9309-1787 9309-1788 
CAS(2) 3 5A 
Number Units (9/22/93) (9/22/93) 

TcLP Volatile Organic Analyses:(8Z60)(3) 
Benzene 
2-Bucanone 
Carbon terrachloride 
Chlorobenzene 
Chloroform 
1.2-Dichloroethane 
1.1.Dichloroethene 
Tetrachloroethene 
Trichloroethene 
Vinyl chloride 

TCLP Base/Neutral Extractables:(8270)(3) 
l,h-Dichlorobenzene 
2.4-Dinitrotoluene 
Hexachlorobutadiene 
Hexachlorobenzene 
Hexachloroethane 
Nitrobenzene 
Pyridine 

TCLP Acid Extractables:(8270)(3) 
Total Cresol (TCLP) 
Pentachlorophenol 
2.4,5-Trichlorophenol 
2.4,6-Trichlorophenol 

71-43-2 
78-93-3 
56-23-5 
108-90-7 
67-66-3 
107-06-2 
75-35-4 
127-18-4 
79-01-6 
75-01-4 

106-46-7 
121-14-2 
87-68-3 
118-74-l 
67-72-l 
98-95-3 
110-86-l 

(4) 
87-86-5 
95-95-4 
88-06-2 

a/l 
i&l 
e/l 
Pkl/l 
!-S/l 
!-s/l 
!-s/l 
r!s/l 
A%/1 
w/l 

a/l 
a/l 
!-G/l 
!-G/l 
KS/l 
rg/l 
rg/l 

rid1 
a/l 
I%/1 
a/l 

40 <50 
<5000 <5000 
<50 <50 
<lOOO <lOOO 
<500 <500 
550 <50 
<50 <50 
<50 <50 
<50 <50 
<50 <50 

<500 <500 
<50 <50 
<50 <50 
<lOO <lOO 
<500 <500 
<lOO <lOO 
c500 <500 

<5000 <5000 
<5000 <5000 
<5000 <5000 
<lOO <lOO 

See footnotes at end of table 



Table 4 
(Continued) 

Page 2 of 2 
Sample Identification 

9309-1791 

Parameter 

9309-1789 Method 
CAS(2) 6B Blank 
Number Units (9/22/93) (9/23/93) 

TCLP Volatile Organic Analyses:(8260)i3) 
Benzene 
2.Butanone 
Carbon tetrachloride 
Chlorobenzene 
Chloroform 
1,2-Dichloroethane 
l,l-Dichloroethene 
Tetrachloroethene 
Trichloroethene 
Vinyl chloride 

TCLP Base/Neutral Extractables: (8270)(3) 
1.4-Dichlorobenzene 
2.4-Dinitrotoluene 
Hexachlorobutadiene 
Hexachlorobenzene 
Hexachloroethane 
Nitrobenzene 
Pyridine 

TCLP Acid Extractables:(8270)(3) 
Total Cresol (TCLP) 
Pentachlorophenol 
2,4.5-Trichlorophenol 
2,4.6-Trichlorophenol 

71-43-2 
78-93-3 
56-23-5 
108-90-7 
67-66-3 
107-06-2 
75-35-4 
127-18-4 
79-01-6 
75-01-4 

106-46-7 
121-14-Z 
87-68-3 
118-74-l 
67-72-l 
98-95-3 
110-86-l 

(4) 
87-86-5 
95-95-4 
88-06-2 

rg/l 
Pt.4 
KS/l 
K3/1 
a/l 
P!z/l 
M/l 
P.g/l 
a/l 
/G/l 

PIz/l 
a/l 
/s/l 
rg/l 
%/l 
I%/1 
rg/l 

a/l 
rg/l 
i&l 
K3/l 

<50 
<5000 
<50 
<lOOO 
<500 
c50 
<50 
c50 
<50 
<50 

<500 
<50 
<50 
<lOO 
<500 
<lOO 
<500 

<5000 
<5000 
<5000 
<lOO 

<50 
<5000 
<50 
a000 
<500 
<50 
<50 
<50 
<50 
<50 

<500 
<50 
<50 
<lOO 
<500 
Cl00 
<so0 

c5000 
c5000 
c5000 
<lOO 

(l)TCLP 
c2)CAS 

- Toxicity Characteristic Leaching Procedure. 
- Chemical Abstracts Services. 

(3)V.S. Environmental Protection Agency. 1987, Test Methods for Evaluating Solid Waste, 
SW-846, 3rd ed.. Office of Solid Waste and Emergency Response, Washington, DC. 

c4)m-Cresol 108-39-4. o-Crew1 95-48-7. and p-Cresol 106-44-5. 
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.Annech Ltd. 
One Tn;tneie Drive . E~rpwt l’cnn\\~\xn~i~ IS632 . Phone: IJIZ) 733.1161 . Fax: (412) 327.7793 

October 18. 1993 

KS. Xa:hleen c. cznner 
ICF Kaiser Engineers. Inc. 
Four Gateway Center 
Pittsburgh, PA 15222-1207 

Water/Waste Characterization: 91001-002-33 
LIFAC 

;:"cPr!: ..: ,< Project No. 93-2987 

Deer Ms. Canner: 

Enclosed is the updated :able _ ,xhich had IP's in for the Xcarbon results. 
Please discard the original :~bl* submitted on September 24, 1993 and replace it 
with the new table enclosed. :i ':ou have any questions, please cell me. 

Sincerely, 

Technical tknager 

DJN:jac 

Enclosures 

AnAmencanWaste ServicesCompany 



Antech Ltd. 
One Triangle Drive . Expon. Pennsylvania 15632 . Phone: (4121733.1161 . Fax: (412)327-7793 

October 15. 1993 

Ms. Kathleen D. Conner 
ICF Kaiser Engineers, Inc. 
Four Gateway Center 
Pittsburgh. PA 15222-1207 

Warer/Waste 
w 

Antech Ltd. Proiect No. 93-2987 

Dear Ms. Canner: 

Enclosed are analytical results for the samples submitted by ICF Kaiser 
Engineers. Inc. The samples were received and logged in for analysis on 
September 24, 1993. 

Appropriate U.S. Environmental Protection Agency methods were used and are 
indicated accordingly on the data tables. Appropriate quality assurance/quality 
control analyses were performed in accordance with Antech Ltd.3 Statement of 
Qualifications. If you have any questions. please call me. 

Sincerely, 

/4&+*~~$;&:~- 
Technical Makager ' 

DJN:sja 

Enclosures 

AnAmwicanWasteSxvicesCompany 



ANTECH LTD. 
CASE NARRATIVE 

I. GENERAL: 

A: PROJECT NUMBERS: 

ANTECH LTD.: 93-2987 
CLIENT: 91001-002-33 

6: SAMPLE IDENTIFICATIONS: 

ANTECH LTD.: 9309-1949 throueh 9309-1957 
CLIENT: 6A-1. 6A-2. 2. 3. 4. SA. 6B-1. 68-2. and 58 

c: SHIPPING/RECEIVING COMMENTS: 

None 

II. PREPAIUTION/ANAI.YSIS COMMENTS: 

A: 

B: 

c: 

D: 

PREPARATION: 

None 

GENExALcHMISTRY: 

None 

HEIXS: 

None 

ORGANICS: 

1. VOIATILES: 

Due to the nature of Samples Nos. 9309-1952 (3). 9309-1953 (4). an@ 
9309-1954 (5A). thev were analvzed as dilutions resultine in 
1 e evat 

2. SWIVOIATILES: 

None 

3. PCB'S: 

pJne 

III. GJmERAL connENTs: 

Trailine zeroes and decimal places auuearine on the data should not 
be intenxeted as Drecision of the analvticel Drocedure. but rather 
g.s a result of reuortinn format. Please refer to the enclosed TCU 
Reeulatorv. Levels table for aoorouriate reeulatorv levels and 
hl 
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T&l. 3 
YOiWfll. OrEMIC hnsiyrwr 

Twr5.t Compound Lisr,EP* H.t.hOd 8260(1) 
ICF K.is.r En8in,.r.. 1°C. 

Mt.,Ch Ltd. Proj.st HO. 93-2987 
w.t.r ch.r.ct.~i*.Cio”: 91001-001-33 

LIFAC 

Cl00 
‘5.0 
a.0 
‘5.0 
‘IO 
‘100 
<5.0 
‘5.0 
c5.c 
‘5.0 
<IO 
‘IO 
‘5.0 
‘5.0 
c5.0 
C5.C 
C5.0 
c5.0 
c5.0 
c5.0 
C5.0 
c5.0 
c,o 
8.0 
‘30 
x3.0 
c5.0 
C$.O 
cs.0 
(5.0 
‘5.0 
C5.0 
(10 
‘5.0 



TabI. 3 
~CanLmuad~ 

PM. 2 Of 2 
SaraDl. *de"tifisatlan 

9309-1988 9309-1989 9309-1991 
CC+(Z) 5B 68-I He,hOd Bhlk 

Parcm.ter t4umb.r "nlrl (8,24,93) (9,2*,93) (9,25/93) 

~13000 

(530 
<630 

a30 

‘1300 

~nooo 

G30 

‘630 

630 

~530 

‘1300 

<1300 

a30 

a30 
a30 

X610 

‘630 

a30 

630 

a30 

a30 

‘630 

~6.wO 
<5X 

<6300 
(60 
a30 
C530 

aso 

-a30 

a30 
630 

<I300 
C630 

C13000 

-x30 
‘630 

e30 

<I300 

~13000 
a30 

C630 

630 

c530 

<I300 

c1300 

<630 

a30 
a30 

a30 

a30 

e30 

<6X 
630 

630 

G30 

6300 

‘630 
6300 
X630 

WJO 
‘630 
cm0 

<630 

a30 

C630 

‘1300 

‘630 



11-63-2 

?8-93-3 

X-23-5 

:0*-90-T 

67-66-3 

:37-06-2 

75.35.‘ 

121-18-‘ 

19-01-6 

75-01-L 

106-66-7 

,.?I-,h-2 

87-68-s 

118-71-1 

61-72-1 

98-95-3 

110-m-1 

(1, 

81-86-s 

05-95-L 

w-m-2 

5.. footnotes at .“d Of tAtA.. 



Tabl. ‘ 
iContln”ed~ 

PM. 2 Of * 
SrnD1. Id.“rl*icstion 

9309-1988 9308-198Q 9309-1991 
cAs(Z’ 58 m-1 H.uwd Bhlk 

ParC.lWt.r !lumb.r ““it,, (9,2‘,93) (9,2‘,93) (9,25,93) 

71-.3-L? 

78-93-J 

%-m-5 

:08-90-T 

67-66-l 

107-m-2 

)5.35-G 

121-18-6 

‘9-01-b 

13-01-k 

:06-.6-T 

:21-Iti.2 

al-m-3 

::LI-,‘-, 

61-72-1 

M-95-3 

110-86-I 

(6, 

81-86-B 

95-05-L 

88-06-Z 

m/l 

rr/l 

la/l 

M./l 
III/l 

U&/l 

P&/l 

U&/l 

!A&/1 

P&/l 

er/l 
P&/l 
11111 
l&l 



,kmch Ltd. 
One Tnan@e Dnve . Exxon. Prnns>!vanla 15632 . Phone: 1412) 733-1161 . Fax: (412) 327-7793 

October 18, 1993 

Ms. Kathleen D. Canner 
ICF Kaiser Engineers, Inc. 
Four Gateway Center 
Pittsburgh, PA 15222-1207 

Water/Wasre Sharaccerization: 91001-002-33 
LIFAC 

Ancech !.:d. Proiect No. 93-2994 

Dear Ms. Canner: 

Enclosed are analytical results for the samples submitted by ICF Kaiser 
Engineers, Inc. The samples were received on September 25, 1993 and logged in 
for analysis on September 27, 1993. 

Appropriate U.S. Environmental Protection Agency methods were used and are 
indicated accordingly on the data cables. Appropriate quality assurance/quality 
control analyses were performed in accordance with Antech Ltd.'s Statement of 
Qualifications. If you have any questions, please call me. 

Sincerely, 

Dominic .I. Nedtask 
Technical Manager 

DJN:jac 

Enclosures 

AnAmencanWasteServicesCompany 



ANTECH LTD. 
CASE NARRATIVE 

I. GENERAL: 

A: PROJECT NIJWXRS: 

ANTECH LTD.: 93.2994 
CLIENT: 91OCl-002.33 

B: SAMPLE IDENTIFICATIONS: 

ANTECH LTD.: 9309.1982 chroueh 9309-1989 
CLIENT: 6A. ?. !. 4. 5A-1. 5A-2. SB. and 68-l 

C: SHIPPING/RECEIVING COMMENTS: 

None 

II. PREPARATION/ANALYSIS COMMENTS: 

A: PREPARATION: 

B: GENERAL CHEMSTRY: 

None 

c: METAIS: 

D: ORCANICS: 

1. VOIATILES: 

Elevated detecrion levels due to matrix interference. 

2. SMIVO~TILES: 

NOlX 

3. PCB'S: 

III. GENERAL cowRNTs: 

Trail- zeroes and decimal ~&es aooearine on the data should not 
be interureted as Drecision of the analvtical Drocedure. but rather 
as a result of reoortine format. Please refer to the enclosed TCLP 
Reeulacorv Levels table for auurouriate reeulatorv levels and 
hazardous waste numbers. 



T.bll 1 
;en.rai D*u Table 

:cF K.IS.< L”gln..r.. Inc. 
hnZ.ch LLd. PNJ.CL Ho. 93-2994 

w.t.r Characrar,z.tlo”: 91001-002-33 
LIFAC 



, 



YoIaLII. Organic Anaiyre. 
T.q.lL Compoylnd Llrt,EPA mthod 8260(1) 

:cF Kax*er En/ln..r*. Inc. 
Ant*ch Ltd. Project No. 83-*OS* 

U.lf. char*cterirat.ion: 81001-002-33 
LIFAC 

Pa*. 1 Of 2 
S-1 . Id.“ticic.tmn 

93cG198k 9309-198, 9309-1886 9309-1987 
CAS(Z’ 3 I s-1 M-2 

P.ZMI.bT hmb.r ‘JnlLs (9,24/93) (Q/2*,83, c9/2*,93, (9,2‘,93) 

~11000 

‘630 

630 

-z630 

~~ml 

~~3000 

<630 

<630 

<530 
C630 

Cl300 

~1300 

<630 

<630 

G30 
<630 

‘630 

<630 
X630 

‘630 

<630 

650 

<6100 
‘630 

<5300 

-310 

em 

a30 
<630 

<630 

a30 
a30 
‘1300 
-330 

<*3000 

<630 

630 

630 

~1300 

‘13000 

630 

X630 

630 
a30 

c1300 

<I300 

a30 

<630 

<630 
-X30 

W30 

<630 
G30 

a30 

‘630 

e30 
a300 

a30 

-s3OP 

<630 
‘630 

630 
a30 

em0 

630 
<530 
en00 
<MO 

S.. tootnot.* .‘ .“d of. mu. 



Table 3 
~Co”rm”.d> 

PM. 2 Of 2 
SMml. Id.“t.ifiC.L10* 

9308-1856 9308-1957 9309-1959 
cfiiZi m-2 5B Method Bhnk 

Paramstar N”mL7.r‘ ““Lf, (9/23/W) (9/23/93) (9/24,91, 

c100 

C5.0 

<5.0 

c5.0 

<IO 

Cl00 

<5.0 

c..o 

c5.0 

(5.0 

(10 

<IO 

C5.0 

c5.0 

C5.0 

C5.0 

C5.0 

0.0 

<5.0 

x5.0 

c5.0 

x5.0 

cm 

<5.0 

<50 

(5.0 

e.0 

C5.0 

c5.0 

a.0 

e5.0 

c5.0 

Cl0 

c5.0 

c100 

c5.c 

c5.0 

c5.c 

-z10 

c100 

c5.0 

c5.c 

C5.0 

c5.0 

Cl0 

-cl0 

c5.0 

‘:,a 

c5.0 

c5.c 

C5.C 

c5.c 

C5.0 

c5.0 

c5.0 

C5.0 

<SO 

6~0 

c50 

(5.0 

c5.0 

e5.0 

C5.0 

(5.0 

‘Z5.0 

C5.0 

<IO 

c‘J.0 



Table 4 
Tad’) or&.nlc Analyses 

ICF Kaiser En*m..rs. inc. 
AnL.Ch Ltd. Proj.st NO. 93-299* 

war.r Ch.r.EZarlzatiOn: 91001-002-33 
LIFAC 

P*rr. 1 Of 2 
SAODI. Iden~i*ic~tio” 

9309-1984 9308-1985 9,09-1986 9309-198, 
;-I21 3 ‘ M-1 5A-2 

*nrm.r.r ‘iwM.r ““its (9,24,93) (9,*6,93, (9,2‘,93) (9/.?‘/93) 

U8/L 

W/L 

“g/L 

US/L 

U&/L 

“811 

“S/l 
OS,1 

0111 

“8/l 

Y&/I 

#Al/l 

“S/l 
US/l 

us/l 

!A&/1 

i&l 

Y&/I 

i&l 

la/L 

“S/l 



Table I 
(C0”tinu.d~ 

Pal. 2 Of 2 
Samd. Id.“Llfisarian 

9309-1956 9309-1957 9309-1959 
CAs(Z’ m-2 58 H.rhod Bhnk 

Par.%m.tsr Nvmhr ““ifs (9,23/m) (9,23,93) (9/21,93, 

11-‘3-2 
78.a-, 

56-23-5 

108-90-7 

67-66-3 

101-m-2 

75.35-* 

12,-,8-‘ 

79-01-G 
?5-01-1 

106-‘6-7 

121-1‘-2 
81-a-3 

118-76-1 
61-72-1 

98-95-3 

110-m-1 

(4) 

*,-m-1 

95-a-c 

88-06-Z 

l&l 
Pa/l 
M/l 

rs/l 

Y&/l 

U&/l 
la/l 
M/l 
M/l 



Antech Ltd. 
(,nc ~Trun+ Duke . Erwm P;r.nkiiiantx I5632 - Phone: cJl?j733-I161 . Fax: !.!l?l 327.7793 

December 23. 1993 

Ms. Kathleen D. Canner 
ICF Kaiser Engineers, Inc. 
Four Gateway Center 
Pittsburgh, PA 15222-1207 

Water/Was:e ~:haraccerization: 91001-002-33 
LIFAC 

Antech Lrd. Proiect No. 93-3935 

Dear Ms. Canner: 

Enclosed are analytical results for samples submitted by ICF Kaiser Engineers, 
1°C. Samples were received and logged in for analysis on December 8. 1993. 

Appropriate U.S. Environmenal Protection Agency methods were used and are 
indicated accordingly on the data cables. Appropriate quality assurance/quality 
control analyses were performed in accordance with Antech Ltd.'s Statement of 
Qualifications. If you have anv questions. please call me. 

Sincerely, 

&&.+A 44' ')c.+ 

Edward W. Kifer, Ph.D. 
Inorganic Chemistry Manager 

EWK:jac 

Enclosures 

An American Wasa Servic.z Company 



ANTECH LTD. 
CASE NARRATIVE 

I. GENERAL: 

A: PROJE'.XNWBRRS: 

ANTECH LTD.: 93-3935 
CLIENT: 91001-002-33 

B: SAHPLE IDFNXFICATIONS: 

ANTECH LTD.: 9312.0574 through 9312-0580 
CLIENT: 2. 6~. 3. 4. 5A. 5B. and 68 

C: SHIPPING/RECEIVING COMMENTS: 

N0l-E 

II. PREPARATION/ANALYSIS COMMENTS: 

A: 

B: 

c: 

D: 

PREPARATION: 

GENERAL CHRnISTRY: 

HRTAIS: 

NOW 

ORGANICS: 

1. VOUTILRS: 

811 samoles except 9312-0580 have elevated detection limits due tp 
matrix effects. At lower dilutions the affected samules had “Q 

Mine ;a stall do s e sam 

w 1 na 

2. SMIVOUTILRS: 

)kme 

3. PCBS: 

Pane 

III. GENERAL COMkENTS: 

Tr ailinp< eroe hould 
be int roreted as precision of the analvtical urocedure. but rather 
as a rklt of reuortine format, Please refer to the enclosed TCU 







:&d. 3 
““hLil. o.jaIuc .edy*.* 

Target Compound hrt/Fm Method .3260~~) 
ICF Kaiser En&in..rr. 1°C. 

Annr.Ch LLd. Project No. 93-3935 
ii.c.r Characc.rl*.tLo”: 91001-002-33 

LIFAC 

P.R. 1 of 2 
SmDh Idmtifioation 

mu-0576 9312-0577 93L?-z578 
casiz) 3 * 5A 

Parm.t.r Nmb.r ““ICI (12,7,933 ~12,7,93~ ~U,1,93~ 

‘13000 

<630 

<630 

cm0 

<I300 

~nooo 

‘530 

<630 

‘630 

<630 

‘1300 

<1300 
<630 

a30 

-430 

<HO 

‘630 

Q30 

<630 

a30 

-x30 

em 
a300 

a30 

a300 
C630 

@-ml 
e30 

C630 

-630 
<%I0 
a30 
c1300 
-330 



Tell. 3 
~Contlnued, 

PM. 2 OI * 
Samtb 1de”tiiicati.m 

mu-0579 9312-05&I 9312-2581 
CAs(Z) 58 68 H.t.hOd Bhnk 

Paramemr xunb.r ““it* ~12,7,93~ (1217/W, (12,8,83, 

~13000 

a30 

<630 

630 

<1300 
~nooo 

(630 

CC30 

<WI 

a30 

a300 

Cl300 

a30 

e30 
a30 

a30 

‘630 

a30 

‘530 

‘530 

a30 

630 

‘6300 

630 

6300 
c530 

a30 

a30 
a.30 

G530 
a30 
630 

<I300 
a30 



TatA. 4 
TCLP(1) Orlluric An.1y... 

ICF ta+i*.r E”&i”..rs. ins. 
Ant.&-2 Ltd. Proj.st NO. m-3935 

wast, ch.r~cf.~i*a,io”: 91001-002-33 
LIFAC 

71-&3-Z 

78-w-, 

56-23-5 
108-90-, 

67-66-3 

107-M-2 
75-35, 

127-18-‘ 

78-01-E 

75-01-4 

106-w-7 

121-14-2 

87-68-, 

118-,.-I 

67-72-l 
98-W-3 

110-116-l 

(4’ 

87-06-S 

95-95-4 

88-O-S-2 

Id1 
Id1 
P&/l 
#lx/l 
M/L 
M/l 
#a/l 
m/1 
Mill 
a/l 

11811 
#C/l 
U6/1 
m/1 
U&/l 
Pi/l 
P&/l 

Ill/l 

/r&/l 

Ire/l 

#L/l 

<SO0 
<50 
<50 
<lOO 
<500 
<loo 
cm0 

S.. foornot.. .t l d Of hbl.. 



Tahl. I 
(C0ntinu.d) 

71-13-2 

78-m-, 

55-23-5 

108-90-7 

67-66-3 

107-06-2 

75-35-b 

1:7-18-b 

79-01-s 

75-O,-‘ 

106-W-7 

:21-11-Z 

87-68-3 

110-74-1 

67-72-l 

911-95, 

110-86-1 

0) 

87-88-S 

95-95 

m-w-2 

G./l 
M/l 
la/l 
la/l 
M/l 
dl 
U&/l 
La/l 
la/l 
#a/L 

Ml 
#l/l 
P&/l 
Pall 
m/l 
PI/l 

dl 

Cl/l 

!a/1 

U&/l 

II&/l 



.\ntech Ltd. 
iin~ I~r,an~w Dr,w . t!\p<m ,‘~~~n\\!\.ini~ !‘h3? . Phone: ill?) 733-1161 . Fax: 1412) 327-7793 

December 27. 1993 

Ms. Kathleen D. Canner 
ICF Kaiser Engineers, Inc. 
Four Gateway Cencer 
Pittsburgh, PA 15222-1207 

Water/CaS:c ;!;3racterization: 91001-002-33 
u 

Antcc? :.rd. Proiect No. 93-3966 

Dear Ms. Canner: 

Enclosed are analytical results for samples submitted by ICF Kaiser Engineers, 
1°C. Samples were received 2nd :ogged in for analysis on December 9. 1993. 

Appropriate U.S. Environmental Protection Agency methods were used and are 
indicated accordingly on the data cables. Appropriate quality assurance/quality 
control analyses were performed in accordance with Antech Ltd.'s Statement of 
Qualifications. If you have any questions, please call me. 

Sincerely, 

Edward W. Kifer, Ph.D. 
Inorganic Cliemistry Manager 

EWK:sja 

Enclosures 

An Amencan Waste Services Company 



ANTECH LTD. 
CASE NARRATIVE 

I. GENERAL: 

A: PRWECPNWBRRS: 

ANTECH LTD.: 93-3966 
CLIENT: 91001-002-33 

B: SAMPLE IDENTIFICATIONS: 

ANTECH LTD.: 9312-0810 throueh 9312-0816 
CLIENT: 2. 6A. 3. 4. 5A. 5B. and 6B 

c: SHIPPING/RECEIVING COMMENTS: 

II. PREPARATION/ANALYSIS COMKENTS: 

A: 

B: 

c: 

D: 

PREPARATION: 

s Sa le were a so forwarded t 

GENERAL CHMISTRY: 

None 

MRTAU: 

ORGANICS: 

1. 

2. 

3. 

VOUTILES: 

D e ect 

SMIVOUTILBS: 

None 

PCBS: 

Bailine zeroes and decimal places arruearine on the data should nof 
pe intweted as Drecision of the analvttcal urocedure. but ratherr 
as a result of rewrtinn format. Please refer to the enclosed TCLP 
peeulatorv Levels table for auurourfate reeulatorv levels and 
hazardous waste numbers. 
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YOI.tAl. mgulic An.ly..s 
TeL*.t Compound Llrt,EPA ".thQd 8260(1) 

ICF hi... En8fn..r*, 1°C. 
Anfash Ltd. Project No. 93-3856 

w.st. ch~r.Ct.Ctz*tiO": 91001~002-33 
LIFAC 

Pa”. 1 Of 1 
Samh Identiiicaflo” 

9312-0812 9X2-0813 9313-0811 
CAs(Z’ 3 4 5A 

Par&met.* IlLwhr ““its ~12,8,SJ~ ~1218193) ~12/8,93) 

~13000 
G3D 
<630 

a30 

~1300 

<11OllO 
a30 

‘630 

a30 

a30 

<I300 

<X300 
<610 

e30 
a30 
<6-W 

630 
-2630 

-330 

a30 

C630 

<630 

a300 
-z&w 

-s300 
630 
a30 
cs30 

a.30 
a30 

a30 
a30 

‘1300 
630 



:abble 3 
(Conrlnwd) 

PM. 2 Of * 
SamDl. Id.ntificarion 

9312-0818 
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cAs(2’ 58 68 Blank 
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TabI. 6 
TCLP(~) Or San15 Andys.* 

*IT Kaiser E”gln..rs. 1°C. 
Anf.Ch Ltd. Proj.st NO. 93-3866 

b4a.t.. charact.rir.tion: 91001-002-33 
LIFM 

11-43-2 

78-93-3 

56-a-5 

!08-90-1 

61-m-3 
131-06-2 

?5-35-6 

121-18-6 
79-01-6 

75-01-4 

106-66-1 

121-11-2 

81-m-3 

118-71-1 

61-7.2-1 

98-85-a 

110-m-1 

(‘1 

81-86-1 

95-95-1 

88-W-2 

U/l 
le./l 
!A&/1 
Y&/l 
U&/l 
“l/l 
“l/l 
“l/l 
PI/l 
#I/1 

148/L 
Y&/l 
r&/l 
#l/l 
w/l 
U&/l 
“‘ll 

Y&/l 
PI/l 

Yi/l 

S.. fOOt”0t.s l t .“d Of t&d.. 



T&d. I 
(CO”ti”“.d) 

us/l 
Pi/l 
)11/L 
PI/L 
Pill 
Pa/l 
La/L 



Toxicity Characteristic Leaching Procedure (TCLP) 
Regulatory Levels 

Contaminant 
Regulatory USEPA Hazardous 

Level (me/l) Waste Number 

Arsenic 5.0 
Barium 100.0 
Cadmium 1.0 
Chromium 5.0 
Lead 5.0 
Mercury 0.2 
Selenium 1.0 
Silver 5.0 
Endrin 0.02 
Lindane 0.4 
Methoxychlor 10.0 
Toxaphene 0.5 
2.4-D 10.0 
2,4.5-TP (silvex) 1.0 
BelXl?nE? 0.5 
Carbon Tetrachloride 0.5 
Chlordane 0.03 
Chlorobenzene 100.0 
Chloroform 6.0 
O-CKl-SOl 200.0 
m-Cresol 200.0 
p-creso1 200.0 
Cresol 200.0 
l,h-Dichlorobenzene 7.5 
1,2-Dichloroethane 0.5 
l,l-Dichloroethene 0.7 
2,4-Dinitrotoluene 0.13 
Heptachlor (and its epoxide) 0.008 
Hexachlorobenzene 0.13 
Hexachlorobutadiene 0.5 
Hexachloroethane 3.0 
2-Butanone 200.0 
Nitrobenzene 2.0 
Pentachlorophenol 100.0 
Pyridine 5.0 
Tetrachloraethene 0.7 
Trichloroethene 0.5 
2,4.5-Trichlorophenol 400.0 
2,4.6-Trichlorophenol 2.0 
Vinyl Chloride 0.2 

DO04 
DO05 
DO06 
DO07 
DO08 
DO09 
DO10 
DO11 
DO12 
DO13 
DO14 
DO15 
DO16 
DO17 
DO18 
DO19 
DO20 
DO21 
DO22 
DO23 
DO24 
DO25 
DO26 
DO27 
DO28 
DO29 
DO30 
DO31 
DO32 
DO33 
DO34 
DO35 
DO36 
DO37 
DO36 
DO39 
DO40 
DO41 
DO42 
DO43 
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APPENDIX F 

COAL ANALYSIS 

LIFAC NA DEMONSTRATION PROJECT 
RICHMOND POWER AND LIGHT 

WHITEWATER VALLEY GENERATING UNIT #2 

PARAMETRIC AND OPTIMIZATION TESTS 
ENVIRONMENTAL MONITORING REPORT 

ICF KAISER ENGINEERS, INC. 
PIll’SBURGH, PENNSYLVANIA 



Lab. No 
59017 

Date R&d 09/27/93 

Date Sample0 
09/22/93 

Samcdmi Bv 
CLIENT 

ICP KAISER ENGINEERING 
4 GATEWAY CENTER 
PITTSBURGH, PA 15222-1207 
ATTN t HR. JIU HERVOL 

SiL STQNDFIRD lFt8OtMTORIES,INC. 
1530 N. CULLEN AVEIUP 
EVANSVILLE. IN 47715 

-*’ -,!: -7: ,’ Lb)T 

SAMPLE IDENTIFICATION 

COAL FEEDER 
TEST I1 

GRIBDABILITY HOISTURE - 2.548 

DATE REPORTEDI 10/08/93 

% Moishm aAsh %mmC . XFwdcarcarbar ET.U./IB. % Sul(ur 

As Red. 11.74 10.78 33.36 44.12 11345 2.24 

ay- ----_ 12.21 37.80 49.99 12854 2.54 

M-A-he 14642 

FREE SWELLING INDEX I X11X 

ASH PUSIOY TEHPERATURES (DEG P) R6DUCING OIIDIZING 
INITIAL 2100 2525 
SOPTSNING 2235 2550 
HEHISPHERICAL 2355 2570 
FINAL 

HARDGROVE GRINDABILITY INDEX t 54 

NOTE: XXXX INDICATES ANALYSIS WAS NOT PERFORMED 
FOR YOUR RxNECnON THlS ccc"MENl HAS __, submlned. 2kfi 

I 
BEEN FwlNTED ON CONTROLLED PA=sl sT(xK. NOT WUD R ALTEREO. I 

BRETT A. STOCK 



59017 

09/27/93 
oaa R&d 

09/22/93 
Date samw 

CLIBIT 
Samrned By 

IC1 KAISER BIGI~BBRIIG 
4 GATEMAY CMYBB 
PITTSBURGH. PA 15222-1207 
ATT1 I HE. JIM HBRVOL 

Sk STANDRRD lR8OfWTORIES,INC. 

1530 M. CULLBII AVBMUB 
BVAISVILLB, II 47715 

SAM-b rBBDBR 
TEST 81 

ARSBIIC - 84.4 up/9 ASH BASIS 

DATB RBPORTBDa 10/08/93 

ULTIMATE MALYSIS 01! COAL % DRY BASIS 
------------------_------ ----------- 
ASH 12.21 
BYDBo6Bm 4.86 
CARBOI 72.00 
11TRo66I 1.50 
SDLPUB 2.54 
OKYGXM 6.87 

CELORIM 0.03 

HIM6RA.L MALTS18 01 ASH \ IGNITED BASIS 
----------------------- -------__------ 
SILICOl DIOXIDE (8102) 48.60 
ALUMIIUlt OXIDE (AI.203) 22.88 
TITMIUH DIOXIDB (TIO2)’ 1.12 
cALc1lm OXXDB (CAO) 2.40 
POTASSIUl4 OXIDE (X20) 1.74 
lIA6~SIUll OXIDI (ItGO) 0.76 
SODIUM OIIDB~ (IA20) 0.28 
PBOSPBORUS PBITOXIDB (P205) 0.24 
PBRRIC OXIDE (16203) 16.68 
SULWB TRIOXIDB (803) 2.42 
UIDBTBRHIYBD 2.80 

BASE/ACID RATIO: 0.3022 
LB8 O? ASWlULLIOH BTU: 9.50 
SLAG VISCOSITY: 2550 DBC Z. T250 POISE 
rOULIUG IIDBX: 0.0846 TYPE8 LOW 
SLAGGIIG IIDBXa . t 
SILICA VALUBr 
8 ALKALI AS MA201 

FOR Yo”R FfloIEcm THIS -h-r HAS 
BEEN PRlNlED ON cOWKM.EDPLPERSTOUC 

i’~,ii?~~,~ 

NoIVAliDFALTERED BRETT A. STOCK 



La3 NO 59018 

Date Rec.0 09/27/93 

DafeSamoled 09/22f93 

Sammd By CLIEll? 

SiL SVINDRRD LRWRRTORIES, 
1530 Y. CULLEY AVENUE 
BVANSVILLE, Ill 47715 

ICE’ KAISER EYGINEERIYG 
4 GATEWAY CEYTFaR 
PITTSBURGH, PA 15222-1207 
ATTl8 MR. JIW HERVOL 

SAMPLE IDENTlflCATlON 

COAL ?EEDGR 
TEST 12 

GRIYDABILITY MOISTURE - 2.52% 

DATE RRPORTGDr 1otoa/93 

x Mostun %Ay mwatib- %PimdcNbm B.nJ.ILE % SulfL 

As Wdc’d. 12.52 10.39 33.76 43.34 11322 2.1 
DrYeasur ---em 11.88 38.58 49.54 12942 2.k 
M-A-Free 

14687 

FREE SWELLING IIIDBI t XXIX 

ASH PUSIOI T6MPERAtURBS (DEG P) RBDUCIMG OIIDIZIYG 
INITIAL 2150 2580 
SOPTEYIWG 2240 2610 
HEMISPHERICAL 2385 2620 
FINAL 2480 2635 

HARDGROVP GRINDABILI ITY IWDEI I 53 

I IS WAS NOT PERIORMSD 
"OUR PRoTErn THS mc"HENl HIS 

BEEN PUIMED ON Urn-D PAPER STOCK. RemuHy sutnlnted. 

BRETT A. STOCK 



59018 !at. No 

Dale Rec’d 
09/27/93 

Dale Samoled og’22’g3 

samded BY 
CLIBIT 

SL STRNDFlRD lFWfWURIES.INC. 

1530 1. CULL6ll AVRUB 
nVMSVILLB, Il 4771s 

ICP RAISER BMGIIEERIYG 
4 GATRAT CBRR 
PITTSBURGH, PA 15222-1207 
ATR a MR. JIN HRRVOL 

.sAhmE ID: 
COAL FEEDER 
TRT 82 

DATS RBPORTBDn 10/08/93 

ULTIMATE AYALTSIS Or COAL I; DRY B&S 
________----------------- ----------- 
MB 11.88 
RYDRDGIl 4.99 
CAROl 72.24 
IITROGLH 1.57 
SULPUR 2.48 
OXTGR 6.84 

CXLORIR eo.01 

nI=RAL MAL1SIB Or ASH \ IG1IT6D BASIS 
____-__---------------- ---we---------- 
SILICOM DIOXIDI (SIO2) 4B.10 
ALUMRUM OIXD6 (AL203) . 25.16 
TITASIU?l DIOXIDE (TI02) 1.14 
CALCIUM OXIDI (CAO) 1.70 
PDTASSIUH OXIDE (K20) 1.94 
MAGBBSIUM OXIDE (ItGO) 0.71) 
SODIUM OXIDE (IAZO) 0.32 
PBOSPRDRPS PIITOXIDB (P205) 0.28 
IRRRIC OXIDE (rE203) 16.62 
SlJLZUR TRIOIID6 (SO31 0.96 
UIDBTBRMIIBD 3.00 

BASE/ACID RATIO1 0.2671 
LBS OI ASH/ttILLIOI BTUn 9.18 
SLAG VIBCOSITY: 2570 DEG 1. T250 POISR 
FOULIIG IllDBXs 0.0919 TIP61 LOW 
SLAGGIHG IIDEIr 0.7120 TYPB: HEDIUM 
SILICA VALUE* 71.5774 

FOR YCUR PROTECTION w-s c0c”MEh-r HIS 

I 
BEEN PmNTED ON c cuTmuEDP*RRSTOCK 

NOT wuo F ALTERED. I 
BRETT A. STOCK 



tab. No. 
59019 

Date Ret 
09/27/93 

DateSmoled og’22’p3 

SamWed By CLIENT 

s STRNDRRD lJWWTORIES.INC. 
1530 N. CULLBN AVEYUE 
EVANSVILLE. IN 47715 

ICP KAISER PNGINEERIYG 
4 GATEWAY CENTER 
PITTSBURGH. PA 15222-1207 
ATIll I HR. JIM HERVOL 

SAt4Fl.E IDENTlFlCAllCfi 

COAL ?BbDER 
TRT t3 

GRINDABILITY HOISTURB - 2.49\ 

DATE REPORTEDI 10/08/93 

% Mootllm %Ash % wa9k * %flxedCUtCbl &W./LB % sunur 

As P.&d. 12.63 10.41 33.90 43.06 11255 2.34 

ory- ----- 11.91 38.80 49.29 12882 2.68 

M-A-Free 
14624 

?REE SWELLIBG INDBI I XXII 

ASH FUSION TBI(PFHtATUR6S (DBG r) REDUCING OIIDIZING 
INITIAL 2125 2580 SOFTENING 2205 2600 
HEMISPHERICAL 2315 2625 
FINAL 2465 2635 n/ 

HARDGROVE GRINDABILITY INDEX I 55 

NOTE1 XIX1 INDICATES ANALYSIS WAS NOT PERFORMED 
FOR "OUR PROTECTION THIS CCCWHT n&s 
BEEN PmNTED ON CONTRCUED PIPER SmcK. Reswctfuliy sUbmi”ed. M/e 

NOT VAUD IF ALTERED. 
BRIT? A. STOCK 



59019 

09/27/93 
Date R&d 

09/22/93 
Date Sam@& 

CLIBIT 
sawed By 

ICP MISER ElGIBllRIlG 
4 GATRAT CBDTR 
PITTSBURGB. PA 15222-1207 
ATTM t MR. JIM HRRVOL 

SL STANDRRD lfWfMORIES,INC. 

1530 1. CULLBR AVRllUfi 
WAlSVILLS. II 47715 

-wAL IBIDRR 
TEST 63 

DATE REPDRIED, 10/08/93 

ULTINATE AmrzaIa 0~ COAL t DRY wma 
-------- ----------------- ----------- 
MU 11.91 
HYDROGR 4.97 
CMEOI 72.01 
mmocm 1.48 
BOI.?UR 2.68 
ORGR 6.95 

CELORXR 0.02 

HI1 --- 
8IL 
ALU 
TIT 
CAL 
PDT 
HAG 

CRAL ABALYSIB 01 ABII 6 IGHITRD BABIB 
.------------------- --------------- 
[COI DIOXIDE (SIO2) 47.60 
UBUII OXIDE (AL203) 25.44 
UIUll DIOXIDI (TIO?)’ 1.14 
:IUH OIIDB (CAO) 1.62 
LIulIUH OXIDE (K20) ~1.94 
IBSIIM OXIDE (UGO) 0.76 
:UM OIIDP (1A20) 0.30 
IPBORUB PEIROXIDL (P205) 0.28 

RN LIC OIIDB (rS203) 17.42 
SUL FUR TRIOXIDS (803) 0.94 
urn lT6RlUILD 2.56 

BASE/ACID RATIOI 0.2971 
I58 01 ASW~ILLIOl BTU8 9.25 
81~~ VXaC0aXn, 2550 D6G r. T250 POISE 
FOULIHG IIDBIa 0.0891 TTPEt LOW 
BLAGGIHG IIDBX: . t 
SILICA VALOBI 
6 ALKALI AB WA201 

FOR YOUR FucmCnoN THS WCUMENT Pa BEEN-DONC clvm0uEDPLPER-K. 

7!ffab~>. 

I NOT WUD F ALTEREn BRETT A. STOCK 



59020 
Lab. No, 

aate R&Q 09/27/93 

DateSam~leQ op’23’p3 

3% SFtNDRRD lFiBOWWIES,INC. 
1530 N. CULLEE AVENUE 
CVANSVILLE, IN 47715 

Sam&d By 
CLIENT 

ICP KAISER ENGINEERING 
4 GATEWAY CEYTBR 
PITTSBURGH, PA 15222-1207 
ATTll t HR. JIM HERVOL 

SAMPLE IDENTlFlCATON 

COAL FEEDER 
TEST 61 

GRINDABILITY MOISTURE - 2.64\ 

DATE REPORTED8 10100/93 

% Moi¶ture %W %vdahk? . XFixedCarkm B.T.U./LB xwhl? 

h R.&d. 12.30 10.09 34.32 43-29 11371 2.46 

hveaas ----- 11.50 39.13 49.37 12966 2.80 

M-A-Free 14651 

FREE SWELLING IUD61 t XXX1 

ASH FUSION TEWPSRATURES [DdG I) REDUCING OXIDIZING 
INITIAL 2165 2550 
SOITENING 2245 2S70 
HEMISPHERICAL 2295 2585 
FINAL 2350 2600 

HARDGROVE GRINDABILITY INDEX t 52 

NOTE: XXXX INDICATES ARALYSIS WAS NOT PERFORWCD 
FOR YOUR PsoTEcnm TWS IXXLMEHT M 
BEEN PRINTED ON CONTRWD PLSER smw 

NOT wucl F ALTERED. 
BRETT A. STOCK 



59020 

09/27/93 SL STRNDARD lFt6oRAToRIES,INC. 

09/23/93 
Date Samokd 

CLIENT 
SamwQ BY 

IW MISER BNGINEERIBG 
4 GAT6WAY CERER 
PITTSBURGH. PA 15222-1207 
ATT6 i BR. JIM HERVOL 

1530 1. CULLBB AVBYUB 
EVABSVILLB. IN 47715 

--!hL ?EBDBP 
TBST #1 

ABSBlIC - 6.47 ug/g ASH BASIS 

DATE RUPORTBD I 10/08/93 

ULTIHATB ABALYSIS OI COAL li DRY BASIS 
--------- ,_--------------- ------_---- 
ASE 11.50 
BYDRoG61 4.91 
cAl?Bom 72.32 
BITROGEY 1.49 
SGL?UR 2.80 
OXYGBB 6.98 

CHLORIIE 0.03 

MIIBEAL ABALYSIS Or ASB % IGBITBD BRSIS 
__--------------------- --------m-e---- 
8rLIcoB DIOXIDE (8102) 45.20 
ALUXUBUB 01106 (N.203) 
TITABIDB DIOXIDE (TIOZ)’ 

24.30 
1.04 

CALCIUB OXIDE (CAD) 2.04 
POTASBIUB OXIDE (K20) 1.74 
BAGBBSIUBOXXDB (BGO) 0.70 
BODIUB 01106 (1A20) 0.2B 
PBOSPBORUS PEUTOIXDB (P205) 0.30 
?BRRIC OXIDE (P6203) 20.30 
8wuB TRIOIIDB (803) 1.13 
UBDETBRIIIHBD 2.97 

BABB/ACID RATIOa 0.3S63 
LB8 OI ASR/BILLIOB BTU: 8.87 
SLAG vXacosXmg 2460 DIG ?. T250 POISE 
rOULING IBDEX:, 0.0995 TYPE, MU 
SLAGGIBG IXDEX: 
SILICA VALULt 
8 AL6ALI As YA2Oc 

FOR “WR mlE”oN MIS cz0aJMEN-l ws 
BEEN F??lNrED Mu CONTROULD PAFa- 

1 NOT VALID i ALTERED. I 

‘“.iiii. wh;@k 

BKKTT A. STOCK 



59021 Lab. No 

Date R&d 
09127'93 

DateSamWd op’23’p3 

SL STRNDftRD lROORf4TOI?IES.INC. 
1530 W. CULLBY AVENUE 
EVAWSVILLE. IN 47715 

Sarokd By 
CLIEBT 

ICP RAISER BNGINEERIWG 
4 GATEWAY CBNTER 
PITTSBURGH. PA 15222-1207 
ATTI t BR. JIB HERVOL 

SAMPLE IDENTIFCATLON 

COAL FEEDER 
TRST 62 

GRINDABILITY MOISTURE - 2.57\ 

DATE REPORTED: 10'08'93 

a t.!asture X&h a- *Flmdcartm E.T.U.ILR %SUhN 

A, R&d. 13.36 9.48 34.09 43.07 11335 2.37 

@Yeasi, ----- 10.94 39.35 49.71 13083 2.74 

M-A-Free 14690 

FREE SWELLING INDEX I 1111 

ASH FUSION TBMPBRATURES (DIG ?) REDUCING 'OXIDIZIWG 
INITIAL 2170 2560 
SOFTENING 2250 2575 
HBBISPHERICAL 
FINAL 

HARDGROVE GRINDABILITY INDBX I 54 

NOTEt XXXX INDICATE8 ANALYSIS WAS NOT PBR~ORl4ED 
FOR "am PfmlEcnoN THIS Doc"HENl HAS 

w~~~m~~, i&k 

I 
BEEN PRlNTED ON CMYTRCUED PAPER SmcK. NOT Mu) F ALTEED. 

BRETT A. STOCK 



59021 
u&NC 

09/27/93 
Date R&d 

09/23'93 
Date Sampled 

CLIBBT 
SaWed BY 

ICr KAISER ENGIBBBRIBG 
4 GATBUAY CBITEP 
PITTSBURGH. PA 15222-1207 
ATTI i R. JIB HBRVOL 

SL STRNDRRD LflBOWTORIES,INC. 

1530 B. CULLBY AVEBUB 
6vAysvI~. II 47715 

sAMvhL ~BBDBR 
TEST 62 

DATE RBPORTBDI 10/00/93 

ULTIBATB NALTSIS OT COAL 8 DRY BASIS 
-------------------- ----- ----------- 
MB 10.94 
xYDnoGnB 4.96 
CAROI 72.86 
BITMGBB 1.56 
SULRX 2.74 
OXYGEB 6.94 

CXLOEIBB 0.02 

BIBBBAL ABALYSIS 01 MB 8 IGBIT6D BASIS 
_----------__----__---- --------------- 
BILICOB DIOXIDE (8102) 45.10 
ALUKUUB OXIDE (Al.2031 24.60 
TITABIUB DIOXIDE (TI02)’ 1.10 
CALCIBB OXIDE (CAO) 2.04 
POTMSIUN OXIDE (K20) 1.74 
BRGMIUB oxen (neo) 0.78 
SODIUB OXIDB (BAZO) 0.30 
PXOSPUONUS PBBTOXIDB (P205) 0.28 
FERRIC OXIDE (16203) 19.94 
SUL?UB TRIOXIDE (803) 1.13 
UBDBTBRBIBED 2.99 

BASH/ACID RATIO1 0.3503 
LB8 OI ASWBILLIOB BTU8 8.36 
8-G vIscoaITTr 2470 DBG ?. T250 POISB 
POOLIBG IBDEX: . I 
SLAGGIBG IIDEXs 
axmx vmun I 
\NxALIAsmA2oI 

FOR YOUR PwoEcm nus WuLlEhl bus 
I BEEN FwNrEo ON CoNrFQuE DP*RRsnxK 

6;f!iiy =>f& 

NOT “Aun f ALTERED BERT A. STOCK 



Lab. No 
59022 

Date Rec’d 
09’27193 

DateSamokd 0g’23’p3 

SL STFINDRRD liWCIWMIES,INC. 
1530 n. cuma AVENUE 
BVANSVILLE. IY 47715 

?amckd By 
CLIENT 

IC? KAISER ENGINEERING 
4 GATEWAY CENTBR 
PITTSBURGH, PA 15222-1207 
ATTl t BR. JIB HBRVOL 

SAMPLE IDENTlFlCATlON 

COAL FEEDER 
TEST 63 

GRINDABILITY t40IBTURE - 2.72% 

DATE REPORTED: ~otoat93 

%MoahlR x&h mwkttk %R~c.aam E.T.U.ILB % slur 

Aa Rec’d. 13.32 10.31 33.76 42.61 ma9 1.86 

orv- ----- 11.90 38.95 49.15 12908 2.15 

M-A-FIX8 14652 

rmn SWELLING INDEX t xxxx 

ASH YUBION TEBPBRATURBB (DIG ?) REDUCING OXIDIZING 
IBITIAL 2205 2595 
SO?TEUING 2300 2620 
HEBISPHBRICAL 2405 2635 
FINAL 

HARDGROVE GRINDABILITY INDEX I 54 

NOTEr XXX1 INDICATBB ANALYSIS WAS NOT PERXORBED 
FOR YOUR PROTECTlON THIS -NT ws ~:L&.a 

I 
BEEN PRlNTED ON CONTRWJED P*RR -. 

NOT VALID IF ALTERED. 
BRETT A. STOCK 



59022 
Lab. No 

09/27/93 SL STANDARD L-IES,INC. 

Ogf 23’g3 Date Sampled 

CLIBRT 
Samd By 

1530 1. CULLRM AVBRU6 
EVNSVILLB. IN 47715 

ICI KAISER EIGIlERRIlG 
4 GATEWAY CNTRR 
PITTSBURGH. PA 15222-1207 
Awl I RR. JIM BRRVOL 

w~8iL IIRD6R 
TBST #3 

DAT6 REPDRTRDr 10/08/93 

ULTIMATE AIALYSIS 01 COAL t DRY BASIS 
--------------------_ ._--- ----------- 
Asn 11.90 
BIDRGGBI 4.90 
CNBOI 71.80 
BITROGBI 1.41 
SIJLPUR 2.16 
OXYGN 7.84 

CRLORIH# eo.01 

nINRAL ARALYSIS OP ASH \ IGiIIID BASIS 
_---__----------------- --------------- 
SILICOH DIOXIDB (8102) 46.70 
ALUMIIIRI ORIDL (AL203) 26.04 
TITMIUR DIOXIDE (TIO2)’ 1.14 
CALCIUR OXIDS (CA01 1.60 
PDTASSIDR OIIDR (120) 2.06 
XAGR'RSIUII ORIDR WGO) o.so 
SODIUR ORIDE (1A20) 0.32 
PROSPRORUS PIYTOIIDE (P205) 0.27 
P6RRIC OXIDE (P6203) 17.40 
SULPUR Y'RIOXIDI (803) 0.67 
DRDRTRRJtIDRD 3.00 

BNB/ACID RATIOI 0.3002 
LRS OT ASR/NILLIOI BTUr 9.22 
SLAG VISCOSITYI 2550 D6G P. T250 POISR 
POULIRG IRDEI: 0.0961 TYPBr LOW 
SLAGGIRG IIDIX: 
SILICA VALUXr 
8 ALRALI A8 IA201 

FOR "CUR mTEmoN THIS c?x"MEh-r ws 
I 

BEEN PFWTED ON CohmDuE DPARRsmcK 

yzt~>++ 

NOT wm F huERED. 
BUTT A. STGCX 



59023 
Lab. No. 

09/2-l/93 
Date Rec’d 

09/23/93 
Date Samoked 

CLIRRT 
Samfled By 

SiL SfRNDFlRD lRWfWORIES,INC. 
1530 N. CULLER AVENUE 
EVANSVILLE. IN 47715 

ICF KAISER ENGINEERING 
4 GATEWAY CENTBR 
PITTSBURGH, PA 15222-1207 
ATTM t UR. JIM HERVOL 

SAMPLE IDENTIFICATION 

COAL PBBDER 
PI4 10 

GRINDABILITY blOISTUR6 - 2.72\ 

DATR REPORTRD: 10/08/93 

4. h4wstum %A47 %vcatlle . %FwedCarbn Rl.ll./LR %SdiW 

& Rec’d. 13.98 10.02 33.30 42.70 11104 2.12 

Drv- ---me 11.65 36.71 49.64 12iOO 2.47 

M-A-Free 14611 

FR66 SWELLING IND61 I XXII 

ASH FUSION TEIIPBRATURBS (DEG I) R6DUCING OXIDIZING 
INITIAL 2295 2620 
SOFTEYING 2400 2635 
HEMISPHERICAL 2405 2650 
YINAL 2570 2665 1 
RARDGROVIS GRINDABILITY IYDEX t 53 

NOTE1 XXXX INDICATGS ANALYSIS WAS 6OT PERPORllED 
FOR "OUR PRolEcTloN TH15 Dcc"MENT ws BEEN FmtiED ON CONTROUED PAPER STOCK, Reseeafulh, SubmiHed. d 

NOT VALID IF ALTERED. I 
BRBTT A. STOCK 



59023 

09/27/93 
Date Rec’d 

09/23/93 
Date Sampled 

CLIBIR 
Samded By 

ICP XAISBR EHGII66RI6G 
4 GATEUAY CIHTER 
PITTSBURGH. PA 15222-1207 
ATT1 I HR. JIH R6RVOL 

Sk SlRNDRRD LMMK)RIES,INC. 

1530 6. CULL66 AV66UB 
6vA6svILL6. 16 47715 

sAM?%L P66DER 
PIa 10 

DATR RRPORTBDn 10/00/93 

ULTIJIATB MALYSIS OP COAL t DRY BMIS 
------------------------- ----------- 
MB 11.65 
nYDRGG#I 4.06 
CARBol 72.17 
6ITROG66 1.47 
SOLIUR 2.47 
OXYGBB 7.30 

CmRIIB (0.01 

nI6 
-e- 
SIL 
ALU 
TIT 
CAL 
POT 
MAG 

lRAL MALTS18 OP AS6 % IGIITBD BASIS 
.------------------- --------------- 
:COB DIOXIDE (SIO2) 47.90 
UHUH OXID (AL2031 
llIU6 DIOXIDE (TIO2)’ 

26.20 
1.12 

!IUN OXIDE (CAO) 1.72 
LBSIUM OXIDE (K20) 2.00 
l6SIUH OXIDE (NGO) 0.66 

SOD :U?f OXIDI (IA20 j 0.32 
PM IPRDRUS P66TOXID6 (P205) 0.31 
1111 LIC OXIDE (T6203) 15.54 

'UR TRIOXIDR (SOJ) 0.95 
U6D :TBRM6RD 3.00 

6ASI/ACID RATIO: 0.2728 
LB8 OT ASH/MILL106 BTU* 9.02 
SLAG VISCOSITYr 2600 DIG ?. T250 POISE 
YOULIIG IlIDBX:I 0.0873 TYPE, LOW 
SLAGGIMG 16DBXs . 
SILICA VALU6a 
% ALIALI As lAzot 

FOR "OUR -cllcu nus WCUMENI n&S 
BEEN RI!wED ON CoNrRouE cl P&=ER SrccK. 

'i~~~~~~~~ 

NOT "A"D IF ALTERED I BUTT A. STOCK 



!kadei. No. 59024 

3ate Rex * 09/21/93 

Datesempka 09’24’93 

SamrsaBY CLIENT 

SL STRNDRRD Lf46OWTORIES,INC. 
1530 Ii. CULLEN AVENUE 
EVARSVILLE. 16 47115 

ICI? RAISER ENGIYB6RING 
4 GATEWAY CSNTER 
PITTSBURGH, PA 15222-1207 
ATTll I HR. JIH HBRVOL 

SAMPLE IDENTlRCATlON 

COAL PEEDER 
TEST 81 

GRIYDABILITY HOISTURI - 2.98% 

DATE REPORTED, 10/08/93 

% Molst”re %A& % bwmte * %FitiChOll E.T.U./LR %WhU 

As Ftec’d. j 13. 9 9.44 11314 2.32 

ory- --em- 10.89 39.97 49.14 13040 2.66 

FREE SWELLING INDEX I XXX1 

ASH FUSION TEHPIRATURBS (DBG T) REDUCING OXIDIZIlG 
IIIITIAL 2220 2615 
SOFTENING 2370 2625 
HEHISPHERICAL 2420 2640 
FINAL 

HARDGROVE GRINDA6ILITY INDEX I 50 

BEEN FUNTED ON CONTROUED PAPER SR)CK. NOT wuo IF *LEEED. 
BRETT A. STOCK 



59024 
Lab. No 

09’27’93 me Rec’d 

Datcsam~d ogf24fg3 

STRNDQRD LABORATORIES,INC. 

1530 6. CULL66 AVBBUB 
'BVA6SVILL6. II 47715 

ICI MISER E6GI666RIUG 
4 GATEWAY CBITBR 
PITTSBURGH. PA 15222-1207 
Am: MR. JM HBRVOL 

SAMPLE ID: 
COAL FWDDIR 
TEST 91 

ARSRIIC - 9.61 

DATE REPORTED: 

~9’9 AS6 BASIS 

10’00’93 

ULTItlATK MALYSIS O? COAL t DRY BASIS 
--_---------------------- ----------- 
ASH 10.89 
6YDROGBI 4.94 
CARBOH 72.57 
IITROGL~ 1.49 
SULWR 2.68 
OXYGW 7.43 

CIiLORIm eo.01 

MIIRRAL AIALYSIS 01 ASH \ IG8ITBD BASIS 
----------------------- --------------- 
SILICOI DIOXIDR (8102) . 4s.70 
ALUXIWBI OXXDI (AL203) 25.98 
TITAIIW DIOXIDE (TIOZ) 1.06 
CALCIDU OXIDE (CA01 2.16 
POTASSIUII OXIDE (KZO) 1.82 
6AGM6SIW OXIDE (MO) 0.78 
SODIUH OXIDE (IA201 0.32 
PEOSPRORUS P6FIOXID6 (P205) 0.29 
PBRRIC OXIDB (T6203) 16.96 
SULTUR TRIOXIDR (503) 1.88 
U6D6T6RMIIID 3.01 

BASE/ACID RATIO1 0.3032 
LSS OF ASS/MILL106 BTUr 0.3s 
8X&G VISCOSITY: 2550 DRG ?. T250 POISR 
TOULIIG 16DBX: 0.0970 TYPE* LOW 
SLAGGUC I~DRXI 0.8126 TYPRt H6DIUM 
SILICA VALM: 69.6434 
: ALXALI AS IA201 0.1670 

I 
FOR VCUR FlmlEcm TM.3 MCULENT ws 
BEEN RIlKlED ON COMRXLED PLRR STOCK Fte*suM. 

NOT VAm IF ALTERED 
BRETT A. STOCK 



Lab. No 
59025 

Date Rec’d 
09’21193 

Date Samokd Ogf 24’g3 

Sawd By 
CLIIlIT 

SiL SlRNDFlRD lJMOfWT~IES,IK. 
1530 N. CULLEN AVENUE 
EVANSVILLB. IN 41715 

ICF KAISER ElIGINBERING 
4 GATEWAY C6YT6R 
PITTSBURGH, PA 15222-1207 
ATTI a MR. JIM HERVOL 

SAMPLE IDENTlFlCXlON 

COAL FEEDER 
TEST #2 

GRIBDA6ILITY HOISTURL - 2.76% 

DATE REPORTBD~ lo/OS/93 

%lA&tUm x&h %M(sbls xFlsdcartm RT.U./LB %suthx 

As R&d. 13.21 10.12 34.16 42.51 11213 2.16 

av- _---- 11.66 39.36 46.90 12920 2.49 

M-A-FIW 14625 

FREE SWELLING IUDBX a XXXX 

ASH IUSIOY T#XP#RATUR68 (DIG r) RIDUCIMG OXIDIZING 
INITIAL 2230 2645 
SOFTENING 2375 2660 
HBMISPHERICAL 2430 2675 
PINAL 2490 2690 A 

HARDGROVE GRINDABILITY IIDBX , 51 

BEEN FmNED ON CoNrRouED PAER sxxx. Reesubmmed. MA 
I NOT VALD IF ALTERED. 

BRETT A. STOCK 

NOTE: XXXX INDICATES ANALYSIS WAS NOT PBRPORJIBD 
FOR "CUR PRUTECTION THIS WCUMEKT HAS 



59025 
LaLI. No, 

09’27’93 Sk= STANDFlRD LRBORCITORIES,IK. 
Date Rec’d 

09'24'93 1530 6. CULL66 AVRIUI 
Date Samphd BVA6SVILL6. 16 47715 

CLIBIT 
Samcbd By 

IC? KAISER 666IB66RI6G 
4 GATEWAY CBBZLR 
PITTSBURGH, PA 15222-1207 
ATT1 t XR. JIN IiRRVOL 

sAM%hL ?##D#R 
TEST 82 

DAT6 R6PORT6De 10'08'93 

ULTIlUTB NALYSIS OT COAL \ DRY BASIS 
-------- ------------_---- ----------- 
ASR 11.66 
UYDRffiBB 4.86 
CARBOM 72.16 
6ITROGR6 1.47 
SDLWB 2.49 
OXYG66 7.36 

C-RI66 co.01 

JfIRBRAL AMLYSIS 01 AS6 9 IG6ITBD BASIS 
----------------------- --------------- 
SILICOI DIOXIDE (8102) 49.20 
ALmImm OXXM (AL2031 26.38 
TITARIUR DIOXIDI (TIO2)’ 1.10 
CALCIDR OXIDE (CAO) 1.70 
POTASSIUR OXIDE (120) ,2.04 
nA6wsIun OXIDR (wo) 0.80 
SODIUM OXIDE (IAZO) 0 . 3~2 
hIDSPBORUS PSITOXIDS (P205) 0.29 
PRRRIC OXIDE (TR203) 14.34 
SULWR TRIOXIDR (803) 0.07 
U6DBTBRRI66D 2.96 

BASRlACID MTIO: 0.2504 
LB6 O? AS6fRILLIOI BTU8 9.02 
SLAG VISCOSITY: 2630 DIG P. T250 POISE 
POOLING IRDBXa 0.0801 TYPE, Low 
SLAGGIIG 16DBXt 
SILICA VALUE1 
% ALKALI AS 6A201 

FOR “WR -mm r-m LXXUMEM HIS 
BEEN FWNTEIJ ON -D-R- 

7i;~nywm~ >A 

NOT MUD F ALlEPED. MBTT A. STDCK 



Lab. NO 
59026 

Dale R&d 
09’21’93 

DaleSam,wd Ogf 24’g3 

STANDARD liWRfKMIES,INC. 
1530 N. CULLEN AVENUE 
EVANSVILLE. IN 41715 

Sanwed By CLIENT 

ICP KAISER ENGIN66RI6G 
4 GATEWAY CEYTER 
PITTSBURGH, PA 15222-1207 
ATTl a HR. JIM HBRVOL 

SAMPLE IDENTIFICATION 

COAL FEEDER 
TEST 43 

GRINDABILITY HOISTUR6 - 2.78% 

DATE REPORTEDt 10/08/93 

% Mokture %&I7 % vcmk %R~CWtXXl KM/LB %.WhH 

As F&d. 13.09 9.62 33.73 43.56 11373 2.09 

h@=b -i--- 11.07 38.61 50.12 13086 2.41 
M-A-Free 14715 

PREE SWELLING INDEX I XXXX 

ASH FUSION T#ItP#RATUR#S (DIG ?) REDUCING 'OXIDIZIYG 
INITIAL 2225 2590 
SOPTENIYG 2355 2625 
HEHISPHERICAL 
FINAL 

HARDGROVE GRINDABILITY INDEX I 51 

NOTE: XXXX INDICATES~MALYSIS WAS NOT PERPORHBD 
FOR "OUR PROTECl7ON THIS COCUMEW H*s BEEN FuNrED ON CONTRMLED P*PER STCCK 

i>?& 

NOT “AU0 IF ALTERED 
BRRTT A. STOCK 



59026 
iab. No. 

09’27’93 Date R&d 

Da,eSam!,kd Ogf 24’g3 

SL SI’RNDARD U%Of?RlWES,INC. 

1530 6. CULL66 AMMUB 
1vA6sv1LL6. 16 47715 

Samded BY 
CLIBYT 

RAhWLE ID: 
COAL ~WDIR 
TEST t3 

DAY6 RRWRTIDt 10/08/93 

ICY KAISER 66GI666RI6G 
4 GAWWAY CBIT6R 
PITTSBURGH. PA 15222-1207 
ATTI t RR. JI6 HERVOL 

ULTIRATB AIALYSIS OI COAL \ DRY BASIS 
----------------- -------- ----------- 
Asn 11.07 
HYDROGW 4.97 
CARRM 73.03 
61T6OG68 1.57 
SULFUR 2.41 
o*GRn 6.95 

C6LORIR6 0.02 

RIB 
--- 
SIL 

E 
CAL 

HAG 
SOD 
PW 
?BR 

IRAL NALYSIS 01 ASH \ IGIITRD BASIS 
.------------------- --------------- 
:COB DIOXIDE (8102) 49.00 
uwn OXIDE (AL203) ’ 25.96 
rlIUR DIOXIDI (TIO2) 1.16 
!IM OKIDB (MO) 1.96 
dSIUH OXIDE (K20) 2.02 
RsxDn OXIDR (x60) 0.86 
:UH OXIDR (IA20) 0.30 
IPRORUS PRROXIDI (P205) 0.26 
LIC OXIDE (P6203) 15.04 
'rn TR10xID1 (803) 1.11 
ITRRRIBID 2.31 

BAB6/ACID RATIO: 0.2647 
LB8 OF AStllltILLIOI BWr 6.46 
SLAG VISCOSITY, 2620 DRG ?. T250 POISE 
POULIIG 16DBX: . 
SLAGGIBC XRDRXt 
SILICA VALURI 
t ALXALI AS 6A201 

FOR “CUR PFiolEcncm THlS WcuklEw bus 
I 

BEENFUNI-EDDNC DNlmuEDP*RRSTOUC 

.~bii=y~/& 

NOT wm F ALTWEED. 
BRKTT A. STOCK 



Lab. NC, 
59027 

Date Rec’d 
09/27/93 

Date SamWd og124’g3 

Sampled By 
CLIENT 

STRNDRRD lWOfUifORIES,INC. 
1530 N. CULLEW AVENUE 
EVANSVILLE. 16 47715 

IC? KAISER ENGINEERING 
4 GATEWAY CENTER 
PITTSBURGH, PA 15222-1207 
ATTM t RR. JIt4 HPRVOL 

SAMPLE IDEKnFlCATlON 

COAL ~66D6R 
PI4 10 

GRIIDABILITY ROISTURI - 2.89t 

DATE RBPORTBDr 10'0B193 

xkhabtum *Aah u- . Xt=mdc.hm RlJJ.ILR %SL#hU 

As Rac’d. 13.71 10.24 33.31 42.74 117.12 2.13 

Drv- ----- 11.87 38.60 49.53 12877 2.47 

M-A-FRe 14611 

FR66 SWELLING IHDEX I XXXX 

ASH FUSION T6XP6RATUR6S (DIG 1) REDUCING OXIDIZING 
IHITIAL 2230 2610 
SO?TENING 2360 2640 
HBHISPHERICAL 2415 2660 
PINAL 2500 2695 , 

HARDGROVB GRINDABILITY INDEX t 53 

NOTE: XXXX INDICATES ANALYSIS WAS MOT PERIORMBD 
FOR VCUR PROTECTION THIS muMENl PAS 

BEEN FFdNrEo ON ccuTscuED PAPER smcu r*w-d. dfi 
NOT w-0 F ALTERED. I 

BRETT A. STOCK 



59027 
Lab. No 

09/27/93 
Date Rec’d 

09/24/93 
Date BamDb3d 

CLIRRT 
samoed BY 

ICI KAIS6R RIGIIBRRIIG 
4 GATEWAY CUTBR 
PITTSBURGH. PA 15222-1207 
ATTH t HR. JIR RRRVOL 

SiL STANDRID -IES,INC. 

1530 1. CULLRI AMMU 
6vAmsvILLR. 11 47715 

“98AL PB6DIR 
PII 10 

DATB RIPOUTED. 10/08/93 

ULTIRATI MALYSIS 01 COAL % DRY BASIS 
-----------------m .------e ----------- 
Am 11.67 
HYDnoGxI 4;SS 
CUBOH 72.00 
UTROGU 1.56 
8lnePm 2;47 
OIYGU 7.15 

CilmRIn 0;03 

HIR 
--- 
SIX8 
ALU 
TIT 
CA& 
POT 
HAG 

iii 
?IR 

KRAL ARALYSIS 01 ASE \ IGRITRD BASIS 
.------------------- -------w------- 
[COI DIOXIDL (8102) 49.20 
IIlvn OXIDR (AL203) 25.60 
UIUN DIOIIDI (TIO2)’ 1.16 
!IUMORIDE (CAO) 1.70 
urs1Un OXIDR (K20) 2.12 
lRsIUn OIIDB (HGO) 0.64 
:UH OXIDE (BA20) 0.32 
IPRORUS PRRTOIIDR (P205) 0.28 
IIC OXIDE (PB203) 15.10 
FUR TRIOIIDK (803) 0.93 

um LT6RRIN6D 2.75 

RASR/ACID RATIOa 0.2643 
LRS OI ASR/YILLIOR BTU* 9.22 
SLAG VISCOSITYI 2620 DBG P. T250 POISR 
IOULIRG IIDBX:1 0.0646 TYPEI LOU 
SLAGGIIG IRDBII 
SILICAVALUR, 
\ ALKALI As mA2ot 

i=ORYcuR-CMNTMS-hlH19 
EEENRUMEDDN- PLRR- 

!thm;a/ 

I NolwFu.lEwn 
BRRTT A. STOCK 



62226 Lab. No. 

12/O&/93 Date uec c 

Datesamled 12f07/93 

Sampled BY CLIENT 

STANDARD LMORRTORIES,INC. 
1530 N. CULLEN AVENUE 
EVANSVILLE. IN 47715 

ICF KAISER ENGINEERING 
4 GATEWAY CENTER 
PITTSBURGH. PA 15222-1207 
ATTN: HR. JIM HERVOL 

SAMPLE IDENTlflCATlON 

STACK TEST 
11 
LIFAC DEMONSTRATION 

DATE REPORTED: 12/16/93 

% t.!dshlE %A?h % vcwik? % Pied carbon B.T.U./LB. %SUh 

As F&d. 12.65 9.73 32.96 44.66 11356 2.32.; .~i :.i _ _... 

DrYBask ----- 11,14 37.73 51.13 13001 2 . 6 6 ~;:i.r.;.: Y 

M-A-Free 14631 

L 
FOR “OUR moTEcTlON THIS DocwEKl H*s BEEN FWNTED ON CONTROUED PWSR SmcK. NOT w IF m-WED. BRETT A. STOCK 



62226 
Lab. NO. 

12/08/93 SiL STRNm -ES,U’U. 
Ate Ret d 

12/07/93 1530 1. CULLSill AVHIJE ” 
late Sameled RVAYSVILLR,~IR j 4771!r- . 

CLIERT 
Sampled By .I .~ :~- ,:,,:;.:&+ $” 

-ID,. _ ~..: .;,,.--~:, ;, ,~ ,,,.,, -~. ‘*; .z 
-’ 1 :.ee~~~-y.> ‘~ 

X!r MISER ERGIRRRRIHG 
GATEWAY CRBTRR 

cITTSBURGH. PA 15222-1207 
ATTI . i HR. JIH WRVOL 

‘mAcr-Tm~*, .i:x =:_. .,. .~ ..w ?T.*;~~m;_,j 

#l.~~. :' 
LIPAC. DM~I~TMTIoB~~ _%. :~';.y~r :.- ~~. . 

.:,~~ ;.~ ;-,.: : 
_ .c..; :.* .y+ ~,~~~~~!:.,~ .& . . . ..y-.-; .,& ‘,~ ;, ,~'-.iy"m" +- .., .-. 
, -. .."._--.",:z~, ,.;..~ ~.~ .~ ,....,./_?__. ~, 

DATE t REPDlikJHi; 12/16/93 --..z;:;&.-, 
u.+;+\ “‘rq,m “<.m / - ?.:.‘~.“-<::p I.;;+~F< 

4’. ,.~nq.+:~:’ “L :Y;~::-,*;ir ~..- I ., ,-: .~ .~., ,.. ‘, .a..: ,! c; ..,i~, .~ 

..-* .~ ~~.: 
.~~.~~~,.~.“~../~~. ~_ i ., j_~ :, ,,.. +y ,~~ :,:I.‘.~ ~~,~~ ~.~ ~1 

.r.<;, ...s -. _.,_~^ 
.~, _:.. .~ 

UL+Tk +ALii%IS OI CO& ~i+iii 
__-- L --------- A --------- &. (-<**;. G ---. z,+2-2~ 

_..L._~:.~, . ..^ . . . . c ~. 
Am .~ _^ .,., ..~., :_ +>:; pi"-' __ :..:2..c;,,:~. / 



tab. No, 62227 

aate Rec’d 12/08/93 

JateSampled 12’07’93 

SiL STFINDFNZO LfWOWKXIES,INC. 
1530 1. CULLEN AVENUE 
EVANSVILLE. IN 47715 

Samc+sd By CLIENT 

ICF KAISER ENGINEERING 
4 GATEWAY CEMTER 
PITTSBURGH, PA 15222-1207 
ATTN I MR. JIM HERVOL 

SAMPLE IDENTIFICATION 

STACK TEST 
t2 
LIPAC DEMONSTRATION 

DATE REPORTED: 12/16/93 

AsR&d. 

Lkywis 

% Mokture 

12.51 

--e-m 

XABh % Wtik 

9.88 33.65 

11.29 3B.46 

%Fbdcarlm ET.U.ILE ksmur 

:a " 43~. 96 11367 22t** I., : 

-1 '~ 50.2% 12992 2;5=: ~;.y 

M-A-Free 
‘) _ 

14645 

;:._Yj :- 

FOR “OUR w.s 
BEEN PuNrED DWFERSTOCK. ., I .I 

BRBTT A. STOCK _-. ..._,‘__ :L ~. 



62227 
‘WI. No. 

12/08/93 
3ate Rec’d 

,ateSam~led 12107’g3 

CLI66T 
Samded BY 

~~ayNF”.~~~y 
_. .i.I 

~1530.6. CUl&EE AVUU6. 
6wulSVILL6. II:- 47715 

,;;A -' 
i.., .;,,, ~.-:.y‘:- ;T~:~’ w-: 1, i $~:~ ~!:y . .._ .:.~>.:,~,._~~ ..,~. ;:~~i ..- ,._~ +&‘< ,, ,~ :.. .:&&-- ..:<:, ; 

” ~. ‘P -~- ;,. :-~ ,; . . . ;~ : .-: _f f;y; ,.,~.. i.,~ -:;f*; ,;,~ 
I,. ,_ ..,.... ‘;r~.i-- ,_. ~ > ..-::- :~~--~~ i._ ~.~, ~, :-‘.yFyF< :’ 

I GATRWAY CIPT6R 
PITTSBURGH. PA 15222-1207 
4TTEi * HR. JI6 R6RVOL 

62... .,. ~.. 
_ .- ~YAC'D66OHSTRATIO6~ ;:,ii :: 

..,-- ,?~~~&&~~~~.:~~ : : 27*; T:~~ 
.+'..... -~~~-; 

X2/16/93. i”;;;.:.- 

_ ^ <y%v~+c:$. ;.“-‘$ :);-~ ‘. ~-. 
,, ,,_ ~.~r--.;;.i.iri.-. 

‘a-,,,..:~~:*;~; 
IC:<alli.. j.x~. *..\~:.,.& 

ULTIEA~E~ A6ALYSIS O'- w..: %j$q?i-6@+I&:' 'Iz;i;::y: ..- --.~*. I_" /. 
--me- ----------------r.~y~;~~:~'~~~~:~~~~-~ l.. ~f:~~:~~ 
AntI ,_ .I,_:~~~-'.~,~~:~~~~~,~r~~ 2* i:lc- -. = '-. ._ ;T, ._ r-- 
RYDmG66 '~ . _ ~ .;+ i':I'I&*T :;, "'~":'""'~&s* '~-:;x;:~fJ+{~. 

+4Y'.Id<~' I~ 
CAEEOI 

-~ .-> ".l::l:;"~j~~B,I: 
.; ~_,.., .I ~~.~A .z"=T~:f>:'~, 

6ITRDG66~~~ .-. _,.i :.; .;y :lr 4p;'~ 
'i:;;' "{~fy;j..2gs6i. 

m~-z;;g;%,; : ;;I~ ': 

mLPuR 
T-T . ..<% .:,. ;~i .~ 

DxYGnm-- 
.,.. ids, Lo :i'.;...~. &;L.k-.':. ,&.-J:: _ .^i '7..i:. , ,.~, - ..- .~~ ~~.i 

-_. .L 

_~.. >~,*;. I, 

,,_. ~l.ll 

i-x 

/. ,~ . 
,-+: ‘1~. ::, _ .., 



Lab. No 62228 

Date Rec'd 12108193 

Date SamDled 12'07'93 

Sawled BY CLIENT 

SL STANDRID l.fWoRAToRIES,INC;~ 
1530 N. CVLLEN AVENUE 
EVANSVILLE. IS 47715 

. 
?ur:!: *he 

ICF KAISER ENGINEERING 
4 GATEWAY CENTER 
PITTSBURGH, PA 15222-120' 
ATTM I !4R. JIH HBRVOL 

STACK 
t3 
LIPAC 

TEST 

DEUONSTRATION 

DATE REPORTED: 12/16/93 

%hlObtUn, %Ash xv&ta %CRxedCdYXl EmJ./L5 %k( ..~ 

b R&d. 
.~,L;~g$$& 

12.62 10.01 33.63 .-.' 43.74: 11334. 2zU~~ 

cry B&s --e-s 11.45 30.49 SO.06 12971 i, &igj+ 

M-A-Free 14648 ” ; ,'?F$ 



Lab. No. 
62228 

Me FeC’d 
12,‘,8/93 :: I .~ ,. ~, 

3atw Sampled 12f 0’193 - _. ,‘>J. i :. ~, ., : 

CLImY 
.;;-..f /, ..~~,: _ .;"r:.;.;y, 

Samded By 
,., .,.” 

-.. ‘. 
,. _,~. 

:C? KAISER EIGIWBRIIG 
i GATNAY CNTN :; 
PITTSBURGH. PA 15222-1207 
lTT6. I UR. JIM HERlf$IL : :! 

” .~ .~,;-.-. :i $+i..Al: ,:,- ~..~ _ ~. /-~. /:,.. ~: .+., ,; .!‘U~ :. 

STACK TNT ~ %ifx .& 
#3 :- ,_. .~,~~.,~ .._ ~~~,/.<.. . . .~. 
LIIMC DEi!ORSTRATIOI 

: ;:;.*:-.>, >,rr; .E 
,~ “1 ;:y:‘ r= ;,<j<;~::..: ,~~,?% z~,ik~~.i.j. .Ir,l ,~~ q”“~,‘--,~. ‘: .._ I ;: 

.-,‘.‘:.. .., ~.“L ._,.~..WW. r.~ ~. .: ., .._~ -<.,;-.p-” .., 

DAYKREPOR'IRD: .12116/93-1~ ;;i: --:w?-& 
.I :: >ii ‘, ^“L .., : ~7i,-,c-, ,, 

.,~,. .‘Y:.i:i;. (/ . . . ..i s 
:~. i-.,. aim :y: i ..~ . ..I. 

..<‘-.::~<d:- ::...e..., .~ 
_. ., 

lJLTlXAT6 ABRLYSIS Or COAL WaDRT:-BASIS ,~~.” ~. 
~‘~ .~:::~-~~~~~..~...~F,~.~~.~, ++?**.3.+ :ii .i* 

~.a> ..-..I -.. ----~ ------__--------. ~.. -,-a-,-z ., :j:-: bs& 



Lab. NO. 62229 

me R&d 
12/08/93 

Date EarnDkd 12’07’93 

SL STRNDARD -IES,INC. 
1530 11. CULLEN AVENUE 
EVANSVILLE. IN 47715 

SaWed BY CLIElsT 

IC? KAISER ENGINEERING 
4 GATEWAY CEllTER 
PITTSBURGH. PA 15222-1207 
ATTII I MR. JIM HERVOL 

SAMPLE IDEMlFlCATlON 

STACK TEST 
14 
LIFAC DEHOllSTRATION 

DATE REPORTED: 12/16/93 

_ ..~_ ..~ 

% MoiF3hJrw %&A Xvdanlr %FkdCSbQl ET.U./LB. %ButhiT~ 

hRec'd" 12.18 9.55 33.21 45'.06 11505 2:06t 

'~ : DryBasis ----- 10.81 37.82 51.31 13101 2 ; 3 F.~~ 

FORYOURROfECTlONTkUSWCUMENSW BEEN-DON CONlRXLEDPLPERsmoK. 1.. 

:~ .’ d& 
t3utmmd , NoTwnFNERED. -.-.+‘..-:~ -.. ~~..~ 

/:.~.. BRISTT A. STOCK : :"::::.I <..-ori~.s:~ .,. 



lhb. No. 

3ate Rec’d 

62229 ~~;;~;y. _~ 

STRNDFW);LABORATORIEs,lNc. 

12100193 ..*-::..~~J :';mg i:y ::.~ ~;: '; : 
,,. .~ ;+ j ,.) ~~“y:"" T ,.. :.,'. y <A+:>>+ ;:.j ~.;>~~.~,~*~~.~~ ;z,:$:,"'. .:y: ..~ :~ :I . ..- ::, i. 

~._ 
3aleSamw 12107193 ,,,.: .~ ~.. :i.: ,.-~; ;,.:-i -;--,)+ i:: : ~~153&:J(h-; EdXLTJM i AVNUE& '_ ,~. 

EvAnsVxLLlc~,I~-~ 47715 ~. .., ..- .a*,.. ~ 
Samded By CLIEliT 

..-: .L - :;i ..?:; ;:ii"<' .*~:;:y+~:,.-: ,, +; ,. .~: :y2::z .;-wsp ,. ~-7 -.:~ ..-. ~~<_.; :,:c< ;~I-' _^ . - ,._ .I ;--~.:~ia:~,:~~~~ .,T*.T :.. ,y-,:. ; ,_ _I "c‘ tl"* .~-nh:--:~~~~~~.~.~..:,!~ I ;.2tc>y&;m xLIc7. I r - .--.--- -**iriw.si I- ~-1, .;..<:t: 
"i,; ..~ 
,:>~ 



Lab. No, 
62322 

Date Rec’d 
12/08/93 

Date SamDIed 
12/07/93 

SL S’IRNDARD lRMWTORIES,INC. 
1530 N. CULLEN AVENUE 
EVANSVILLE, IN 47715 

Sampled BY 
CLIENT 

ICF KAISER ENGINEERING 
4 GATEWAY CENTER 
PITTSBURGH, PA 15222-1207 
ATTNz MR. JIW HERVOL 

SAMPLE IDENTlFlCAllON 

LIFAC DEHONSTRATION 
PROJ. NO. 91001 
CHAIN OF CUSTODY RECORD 15353 
DAILY COUPOSITE 12/07/93 
LAS-GENERATED COHPOSITZ 

ARSENIC (As) - 12.1 uglg DRY COAL BASIS 
FLUORINE (F) - 40.3 ug/g DRY CON, BASIS 
CHLORIRE - 0.04% DRY BASIS 
GRINDABILITY MOISTURE - 2.23% 
DATE REPORTED: 12/30/93 

%&h %W!ktilB %t%%dcarbon anm3 %UfW 

As Recd. 12.49 9279 1xXx xxxx 11390 2,24’ 

Dryaasi.3 ----- 11.19 1(xXx XXXX. 13016 2556, 

M-A-Free 14656 

FREE SWELLING INDEX I XXXX 

ASH PUSIOP TFJfPERATURRS (D6G r) REDUCIHG OXIDIZING 
INITIAL 2165 2525 
SOrTERING 2215 2535 
HBWISPHERICAL 2385 2545 
FINAL 2460 2555 I 

BR6TT A. STOCK 



62322 
Lab. No. 

12/08/93 SIRNDRRD LRBoRRToRIESJt4C. 
Date Rec’d .~ 

12/07/93 
Date Sampled 

1530 1. &LX AWXUE. 
6VAJlsVXLLB. II 47715.~ 

CLIEIT i.~.~.~. :.i ‘.t: 2’. i: 
Sam&d By 

ICF MIS6R BIIGIHEIRIYG 
4 GAZSUAY CX! 

PROJ .:~ mqi; ?lQol .i 
Ni_~~*;_;,p 

y ; ; ;: ;:-> i ~,, .i . .; :.. .-;;:A;,~::>;:,. r ..I’ 
cxfmm O~::CUSY~DY~~RXCORD 953~s~: ;..' 

PITTSBURGR. P1 
ATTH. t HR. JXH HERVl 

mli 
L 15222-1207 

OL. 

: 

. . 
^ ,-r-.~ .~ ^ .;~-ormr::-o~~~iti~i;~.~.~.‘:~~~~~~~~.~ ‘~ :I-:; 

:- IJm-6xxAT6D :colwosITm~~~, $~~;;3-r;;;;;~ - 
,.~. _...i. .~I 1 .^~ ..-. ^~ F,^., ~~.~ ~. .Z.,~._ ,.._. 

; _.~ ,... .,-. . .,....,. ,..., ~~. ,. .“.;a. 
i - . ~~;h..~.,~, .b__ 

. .._. i -m~~.‘r... i .__._ xi_ ~.,_ ,; ““.‘ii~:~;;*‘~:,~::~I^ -e--t-~- +; 
~. ..~.~;;:~y; ~,i -,._ .,_. ‘-,.a~:. ..Z”. 

~: >. -r-r.*,> . 

DATEREPORTRD. 
‘ Y( i/r :,~~-“~~~.<~<r&~. ,cI,L; 

12/m/93. 
.,./ .,._ ..i .,. I_i,..~~...~~-_..,~.~ ..~ _ _i.~ ~..,~ ~.._ x: k c 

POTASSIDM OXXDli (KiO) -i . .-a.~ ,'.:";t&L661‘I~ ,,_, .X", 
wmm 0-a (mu) ': ,~~-;y~:~;:y&o.&~'f ,, .~ ~G 
,~soDnm 0-6 ( m20 ) ,_ .;,,gj. ;;~&i&g~g+y,~, ~'& ;;,~y:;: ,f..~ 
-pBopos pI(IRonm::. i ~f)s).:.:';:$~* -;+;;.;;:: ::: .-,. r. 
VBRRICOXIDE (m203) -~..~ ~~<,'~j,, .-::&gg&; . _ i ~.;il.: .Ll.". ?.ES;:;:,~ - ,& ;cj;,:;: 1~ -i.>. 
SVLLDRi.TRXOXID6 (SD3 ] e.s$~?j<,<X$O~~ '. ,..T(,~. i? , 
UHDM6RHIIED ~<&,&: &oo:; “~ .i~ . ,.;~,~, .: 5;. 

BILSWACU) tiTI0, .: ~'- 1;~'; 
,... /. ,,-,... 7, ,., .: ,er,c:~,: v. :... ‘~~, 

., <gz&g3sjir, .~; ',.; ,~. ‘~’ ‘- .~~ _, -9" f:': 
LBS 02;A8E/llXLLXD~ BTUk.~. r'..: ~: .& ~-6.“68; IBM : _ ;;.i,: ,;, 
ssAcvxScoSm* -,~ 246O:~D~,E;.T25& PDXSX:.~.~.. 
WDLmG'IlID6X, ~~~~S#U3;,~ ;;;"j,mR+ LOU!:& e<...; <.~; 
sLaGGIm6 ImDX: 0:9295 YY'TYPEt. IaDIWlt ~~ j 

SXLICA VALUEI 
tl ALKALI Ago x20, 



62273 
AD. NO 

12/09/93 .siL STRNDfMD -IES,INC.~ 
3ate Ft.% d. 1530 N. CULLEN AVENUE 

12/08/93 EVANSVILLE. IN 47715 
Dale samea 

CLIENT 
Sampled BY 

ICF KAISER ENGINEERING 
4 GATEWAY CENTER 
PITTSBURGH, PA 15222-1207 
ATTNI HR. JIW HERVOL 

r 

STACK TEST 
11 
LIFAC DEWONSTRATION 

DATE REPORTED: 12/20/93 

: 

;.- 
~. *; .C’~ .,. 
?!$“. I~:.::: 

- ,... 

k R.&d. 

&yaask 

M-A-Free 

% MPtire %AM XVOWib XFlgdCorbon BTU./!& %c$&g .:~ ;y;:‘.’ 

12.53 9.71 34.59 41.17' 11431 
'CI,?iZ CZ~ :.&.; 

g243; ._ $3::: 
,.,~r ;~ 

___-- 11,lO 39.55 49.35 13069 -&F& -* ~i::~~Z~~~ -<:.-<yA: 

14701 .,,. _ pi ::L IT %'l;"s,r c :t+ 4:~. ~~ ., . 

~~,?,;. ~,~~ ./._ Gi& ::~'.;: ii: if;.;;- 
~+?:~:&.~<.~~i 

,.. ~~ ,.,. ..:~,:.F‘ 
,~. ~. ,_,.~ _:~ 

FOR "OUR FefJTEcncu THS DoculwT w!3 BEEN FFWTED ON MNTROUED FWER STMX. NOT VAUO F ALTERED BRETT A. STOCK ~... ,>I... 3~: -. 



62273 

12/09/93 
Data R&d 

12/00/93 
Date SamPled 

CLIENT 
Samded e+ 

ICP KAISER BIGIIP6RIBG 
& GATEWAY CIWTXR 
PITTSBURGH, PA 15222-1207 
am. i MB. JIH H6RVOL 

STANDARD lfWWTORlES,lNC. 

;,1530 I. CULLEN AVENE: ., 
EVAXSVILLR. 11 47715 

SAhwE Ill: 

SYACK.~T~ 
t1 . :i.~ j.,~..~, 
LIIAC D6lIDISTRATIOl 

DAW~RSPORTED, 12121193 ., 
‘: ,.. _ 

ULTXHATE AIALYSIi OPT COAL. UiiDni;BiSIS 
------------------------ ---_______ ..~ ,~ .XL.. 
ME ~~ ";~.i&- 10 ., ~_ ,.._ 
ETDROGX : '1 ..~Y. ,,,::r;rss: 
CARBOB 

., 
,,‘~, 7T&.lC~ 

;y-, -+~:~;~*&p .~, n1-n : 

SULFUB ‘i ;,;:*;- r. 

0-M~. ~, ,.&&J&I L- 
,. -.:~$ia~,b>l:: _ ,~~ _,~ : ,:,‘rA,. :’ .: .: 

AL.- ::c-‘-..y+ 
__ ~.: .^i?~, -.;y _....,~ i” ,,,,. ,., :.::,:‘~:::::: ::~‘:.‘:.‘-lr -I’$ ,. ..-t.,.-:,r~.:.^- 

,_G. -; 

-. ^.. 
~: I 

. 

_ ~; :, ,, ;, r -"'?,, ..pi‘ -e‘ 
.I.ll;:.;~c".l.~ i 

Eli 12~ .', $.T~ i_~ ;. ._1.p _ ,:.,,.._ I, '_ ,~:.', - ~., ..:;!'.~j~~i;;,~.~~~ 
.,~- . ..I ,.:,+v‘, 

,::;,~ e- . -. ,...*. ~. " ,'r~ --,:[:;z$ 

:'~I; :~::.Y.'~-. 'Z' ~-;F;.; _, !gj ~.'-, _ .,. 
ii ;" ~~.+i~; ;~?-yiz 

>:.'.~.<r"~-.,r:,, .i,~~~ 
r*;X_ ~;a>.-tGh^"..~ . ~~ .-~~:~r~.*~..~- /. ::l. r--.:.-r+>- 
""-; :a~,~~ . ..~ iiu" _,~_, . ;~.F,".:-: ,,,. i:.s.-. *&:. ..+fj+.t*. 

. . . 
.~a. ,. 

i '..-f;---' 
,. ,~,~S"- I:. 

._.-, . . . ,.._ u"r'.T 3.. 

.;r>.. ^' ,.._,. 
".... . 

.-~ 2. ~~ -'in' YIT, '.z;,p$ _,,.. 

.: ~~._~.~.L~_z+.z ~,~.__ ~~. 
.~~ 

“. . ‘^ .~;-“- 
,:w, . . . i: .. 

, . . 
;;::;~~.~~~..~;,~.:.~~~~~~~~ 

-:~ _:,,;,. c,,~..:-~. ..,_, ~~~;i;.dL.L 
_II 

._ *.;.. ~.~. .I _i ..A.-.. -Aa..<,~.~,lm*A~d. 



62274 
#Lab. NO. 

12/09/93 
Late &C'd 

12/00/93 
Me Samoled 

SiL STRNDFIRD lFl6OfWTORIES,INC. 
1530 N. CULLEI AVENUE 
EVANSVILLE. IN 47715 

CLIENT 
sawed BY 

ICI KAISER ENGINEERIYG 
4 GATBNAY CENTER 
PITTSBURGH. PA 15222-1207 
ATZY I MR. JIM HERVOL 

SAMPLE IDENTFCATION 

STACK TEST 

t&AC DEMONSTRATION 

DATE REPORTED1 12120193 

%Moahmt *Aah %u*slils %PiZ%dCElMl ETUJLR Xsullur 

AsRec’d. 12.76 9:75 34.36 43.13 11373 2: la:5 

aysass es--- 11.18 39.38 49.44 13037~ 22 50: 

M-A-Pm 14678.~ 

~_ ., : 

I FOR YOJR PkmTEcnm THlS Dcc”MENT HA9 
BEEN FwlNlED ON MNTRWDPIPERSTW(. 

NOT VA* F ALTEREO. 
BUWi- A. STOCK 



62274 
,.ab No, 

12/09/93 sate R&d 

Me sanmed 12’og’g3 
CLIBGT 

Sampled BY 

STRNDfMD -ES,lNC. 
~~.. 1. . . . . ..^.~_ 

1530 Is. Ct!LLU AVUUE:.. / 
KvAmsvILLg. IG 477151~~ .~~ ~~ _. ~. -_ .~ ,~_ i:. ,,, 

r ,., ~.'~'-i:-; .:: '- ..< .:;,:~ ,... .r~;t;;;$&&.y+ > 
.&&.&". 

q<'- -. . ...: w~ID: .a :,-. ~.~ y:: .A;ip+ .,~ ~. ~. '.' -"-: ;~~.gp&&,-:.~: , ,.... _. -. ::- ~~p-:y~ my ;~.+y& r 
:CP ICAISRR RSGI~iRlriIRCi 

.~i.:. -z:...S~,~,TBS~~~ -. ,,- _,, ..~ . ..ji. ,,,< zy.xr .- i.~ .~ \, -;::. sz qy*2<.:y 
t2 

;* i;?*+*w."*~.~: \ j .; '.,Z. X.~~.,.r?.sL~~ ,,.. : qs.q&#w::~; 
L GATEWAY CUTU .~..~‘._ .m<. /~ ~l,---1;,"- LIKAC DUOUTAATIo~ 
PITTSBURGR. PA 15222-1207 /e~.~~~::.ri~: ..:,z:r 
WTN. I MR. JM- -RVOL. - .~~. ,- . . .,,: c F :_y(” ..~ ,- _ ~.. i: ~-I,:. ?‘. .;;:,pw=+< . . . . *,< ~-?A+ 

.,. .__^ ~. LII~ ^ ,.. ..~ : Ll;$gg.$&pL 
.,. .,. .,~ ~~._ 

“DAU nuoRr6na r~ .*..A:~.; 
..L. p”:F*+,. 

-w21/93....~~ $$$&g& 
:~?w.+~.~.~~-~, 

.~ ~. .,: . .:,:.,- * ;*k~ . <“~::.L ,T, ..P 1 \ ,i, I.,, ~,i.-:.:+G~~ ~. t...h$+;<~5.~n ~~;~~~~ cr~y,,~k, ,;, C?’ - 
, oh :;‘“:‘..&. ., 

.,PII 
;;>y: j, 

..~. _ 
-. ...-~‘:*iy I, 

ULTIMATS AGALYSIS 01'CGRL 81~ DRY-BASIE 
-------------------------~ ----_____ 
Aim fii18, 

k.B&X 



62275 

Sate Rec’d 
12/09/93 

ate Sampied 12'08'g3 

SiL STANDARD lRWWTORIES,IK. 
1530 N. CULLEN AVENUE 
EVAYSVILLE. IN 47715 

Sampled By 
CLIENT 

ICP KAISER ENGINEERING 
4 GATEWAY CENTER 
PITTSBURGH, PA 15222-1207 
ATTN I MR. JIM HBRVOL 

SAMPLE IDENTIFICATION 

STACK TEST 
113 
LIPAC DBHONSTRATION 

DATE REPORTED: 12/20/93 

% hbmm %ASh % vdathe %Fi.xedcarbar BTU/!-B. %SdlW 

As Rec’d. 12.96 9.34 33.62 44.08 11440 2;lo..? 

Qy Basis ----- 10.73 38.63 50.64 13143 2z.L: 

M-A-Free 14723 

FOR YOUR PROTECTION THIS CCCUMENT ws 
BEEN FmNED ON CONTROLLED P*PER SmcK. 

NOT “A”0 IF &TEF(ED 
BRETT A. STOCK 



62275 
Lab. Non 

Date Rec’d 
12/09/93 

g pNMD -LS,INC. 
,v.*,zy~ ,. 

Date Sampled 12108’g3 
.,:l530 N c CULLEN AVRNUR 

6vMSvILLFA. IP 47715 
Sampled BY CLIENT 

XV KAISER ElIGIlEBRIIG 
L GAT6NAY CANTER 
PITTSBURGH. PA 15222-1207 
ITTN. I HR. JIM HARVOL 

STtlcK FT, 
I3 
LIPAC.DAMOIBTRATIOP 

L .~ 
DATA -~hVDRTBDr 12/21/93 

------------- ----- ------ -.y+.k~‘-‘~ 
ASR .’ Y. .>::r 1,Qg7+ 

ImDRoGu 
,‘~ l’,~‘-~~&ss- _ ,. 

CARBOB. 
~2;T-G o*. 

UUoGRL- 
r .~.- 

,._., ~, : -. ._ L.;;;+lg4q.l 
SDLVUR ,~ ....<:**T4E~z’ .~.-~~ ~‘- 

ou6u ..L’ 
. 

“; * ~. -. 1:. 
,. ‘: . . ~.:.~:;&&~:~. .;_,. ~’ 

__ ,~..~,~. . . . . . .~.‘. _ / ( -- i .:.?g*~.*‘. .7..;, .;. ,.- ,.~a.+.,~. ~. ._ :~:~f->~L.<‘-’ i L.~‘“~~~ .._ i.*crcI ..i ,_ .* .A.~...,~, -.ei ./. _i OF:: _.~~_, ,, - :~I, ~: . ...:. ._~ c. ._’ :~ - . -:iy :^-- ._ ._. ..~ : :_ : ,_ ~. . . ̂  : ;:;.:‘::p.z z:. .: i:L ~ . 
:.,x:ri ; ., sc~;.;I& ~. ~., 

~..~. : i;“;~-~ ::. ..-~~,. 

.,,<I 

~. ...~~.yc”’ ., 
I__ ,. ~.i~~..r. 

d . _. we- 

. :n_ 

~.L.._ 
‘- 
5~~;:;;~ 

~~ - ~.. 
_ ~ : 

~~~_ 

,~ 
__ .::-= , 

;.(^.; 

.:~~ ..;: 

.li:~ 



62276 

12/09/93 
Date Rec’d 

DateSampled 12/00/g’ 

SL STIWDRRD lR8ORRT~IESs,IK. 
1530 N. CULLEli AVENUE 
EVANSVILLE. IR 47715 

CLIRNT 
Sam#ed BY 

ICF KAISER EWGINEERING 
4 GATEWAY CENTER 
PITTSBURGH. PA 15222-1207 
ATT6 t HR. JIM HERVOL 

?,A,.,PL.E IDENTIFICATION 

STACK TEST 

:&AC DEHONSTRATIOU 

DATE REPORTED: 12/20/93 

% Mokhlre xA5h % Mlatik % FIxed carbar EWJLE XSMW 

As R&d. 12.97 9.33 33.06 44.64 11423 2.03 

LwBasii --me- 10.72 37.99 51.29 13125 2.,33 

M-A-FIW 14701 

i 

FOR YO”R PROTEcllDN THIS COCVMENT w 
BEEN FmNlED ON CCUTROUED PIPER srou(. 

NOT “Am F ALTERED. 
RRBTT A. STOCK 



.ab No. 
62276 

STFINDFWZD -IES,lNC. 

rate Sampled 12/08/g3 ~.., ,.. ~1530 li’ CULL61 AMIUE.~ 

nvAmvILL6, 11 47715 
CIJpjR 

Sampled By .' *: %._ . . -.,:;. ::;:;...::;::-,-;--~~~~~:'_:I:' :~. 'I ,.,~, :, .:,: ~~'~ .' ~A!ceI,;,.; I :.,., 

CT KAIS6R l!WGI~R6RIMG~ 
,_,_ ;.;.:~<e~.~ .-~-~~: ‘ 

~' 
I -. ..dI \,rt ,.ihl_,, ‘.~-: -~:8TJ&a.;mT: .:..-,-:.;: ,~~ ,; ~. ~i.h ;~ : ;I- 

.L t4 -;s,a+,7> 
GATBWAY CBHTER _:~j ~. 

PITTSBURGH. PA 15222-1207 
y--i ,,&~fi~: P~~FFUTI~Y ,, .:;:* :; ,... 

‘TM. I mill. JM “=VoL ‘~ ‘-I’: ’ .:-?jz;,;, - ~ “I. c>n ^;-..~~.~,;,,.;~:~~-x....~:.., .Sl “:~.y::’ .,:s:;, :,~:‘-,,:’ ,_ ,.~ ,~..,~ _..=. i AL:, : ,-L , ~‘: 

-...5 ..~ :A +:y, ,- ‘..., __. ~- _,, .L,~r^_. ,j _.. 

~‘:~~-‘.~~~;~~l, :_~~~~~~~~~1~~-..~~,,,; 
~~.*.ii: .1.:, ‘~: __. ~:.,“ji.. 

~’ ~.~c;;2~l, g3 1;. -%gj;;“(;;; 

. 

*;: .?;: *~ ::ilr+s ii 3.~ ~_,:i,.i ‘i :::. ~~, I~ . . . :~. ~~.. 1 ._ ~;. -~. 
.I. 

.-, ~~~ 
~...~ _ 

‘_ .,-..-; 

..I~ . . I,,:.~~ _ ,-~i _ ~,, .~ ,- ..~ 
. 

.., . ~.. . . ~I. . . *I.~_I. ..,+.-, i .:- 
. 

ULTIILATE ADALY8IS OE- COAL EDii. BASIS 
,,-,-----;;;-;---;----.-'. --A&-_-. ,_ 

._.,~_ 

Mx 
$f&,.~ aim’ : .T, -~ Y:>-. ~:-_ ,. .~-_ ~-. 

I . . d. ,.._. 

fxTmo&i 

-nr.:., ~_-I_ - . . ,< _... ~. . . . . . ;-. 
:yg, “...;> : ~:l\l 
-. ,.:;__ 

:~:~~~&+ ‘:“‘&, 
-0,: -;$.y-~ .__~. ,~..L : .7r;4a 
mIm 

&, .:‘,;,., ;:--~- .,l.-y;L{:~’ .::.y 
i;~. .,~ <.1.~_ .,.L.;t ;: :i &l 

:j*: ..~.-i: 

i, :, 
1~ 
i’ _~‘~ ..-. ._, . 

-.?.~.x”. .,. ,:~._.~-. _._. :>r. ,.~;.;-.; ~“:“:,~, : “Z ..z. ::.<.. _ 
_ _.~. 

.._, .(_. , h.~ . . 
.~~~ .I& i, :. ~.. + .r 



62323 
4, NO. 

12/09/93 
date R&d 

SamWd By 
CLIENT 

SL SVINDRRD LFt6~IES,INC. 
1530 N. CULLBN AVENUE 
EVAYSVILLE. IN 47715 

ICF KAISER ENGIREERING 
4 GATEWAY CENTBR 
PITTSBURGH, PA 15222-1207 
ATTN t RR. JIM HERVOL 

SAMPLE IDENTIFICATION 

LIPAC DEMONSTRATION 
PROJ. NO. 91001 
CHAIN OF CUSTODY RECORD t5.355 
DAILY COMPOSITE 12/08/93 
LAB-GENERATED COKPOSITE 

ARSENIC (As) - 13.0 u9/G DRY COAL BASIS 
FLUORINE (P) - 45.0 ug/g DRY COAL BASIS 
CHLORINE - 0.041 DRY BASIS 
GRINDABILITY MOISTURE - 2.11 
DATE REPORTED: 12/30/93 

% hwshlre %ASh % vdmik %RX.SdC&Ul B.TU./La XBUIW 

As Rec’d. 12.81 9.53 XxXx xxxx 11417 2.14. 

0rv-k --_-- 10.93 xxxx xxxx 13094 2.45 

M-A-Free 14701 

FREE SWELLING IWDIX t XXXX 

ASH FUSION TBWPERATURES (DIG P) REDUCIHG OXIDIZIUG 
IBITIAL 2175 2550 
SOITENING 2310 2575 
HEMISPHERICAL 2410 2600 
FINAL 2490 2620 

I: 

HARDGROVE GRINDABILITY IKDEX( 1 I 51 

NOTE: XXXX INDICATES ANALYSIS WAS NOT PBRTORBRD 
FOR "OJR PmTEcnON THIS DCCMNT w*5 BEEN FuNrED ON CONTROUED WPER ?xcx. ma-d 

NOT WJD R ALTERED. 
BRBTT A. STOCK ~. 



62323 
‘.ab. No. 

12/09/93 
r?ate Rec’d 

12/m/93 
Me Samokd 

CLIEPT 
SamWd BY 

?C? KNSSR EIIGIIBERIWG 
L GATlZlfAY CEUTU 

PITTSBURGH. PA 15222-1207 
ATTI. a MR. JIM HEBVOL 

SL SlTNMRD -lES,IK. 

1530 *. CULLRI AVlsNrn 
EVAISVILL6. 1m 47715 

-?hC DEHOISTRATIOII .-., 
PROJ. 10. 91001 
emu or-cusrom RECORD t5355r, 

DNLY-cowPosxm 12/08/93 
LAB-GURRATED COXPOSIT6 

ti 
DATWRBPORTED: 12130193 .~ 

,.~~ 

~. 
-~ ,,.- ., j+&& 

~. . .~,,.~ *Yni~. .~ ,_. 

lfIuRAi RMALYSIS 01 ASH: t;1aITm RASIS 
-------------------__ --- 
SILICON DIOXIDE (8102) 1:~~ j;;+=,:;:;~ 
AUDUYDWOXIDB (RL203) 
TITAUIUM DIOX& (TIO2) &96: 
CRLCIDX~OIIDE (CAO) 
POTASSIUJl OXIDE (120) 

:.:---: ..-:.:67..~ 
.~ . . . ;, _ 'lc;.61::~ 

IlAGuNF OXDE~: (IIGO) li ;: ..~ @%63~.., 
SODIUKOXID6 (U20) 
PRDSPEOMlS PEBTOXIDE (i&5) ~~ 

'.;;~ :a&+47 
:,;;@27- 

PUNC OXIDE (m203) ~~' ,.~ 20: 2(T 
SULPUR T'BIOIIDE (SO3) ~'.:, ij.:$~ot:o7~~.' 

', : ..&O& uBDBTunIuD 
/;g~ yr);: ~ -~. 

LRS: OP.1 ASE/!lILLIOI BTU: 
:I":-~ OF3333 _, 

‘_ aj3sz: 
2~490 'DIKE. T225O:'POISE- sLrsVxscDsITYI 

EguxH6~~IYDEx: : or1573 : ,_j~ -Br. .‘&ou~ 
SLASIDG ImDBXl O;a166-~ .-I 6 UDIml 
SILICA vALm* 60.5307 
%:ALKALI AS IA2Oa Oi1692: :.. 

. 

FOR YOUR -cllMl TH!a occu&Nl HA8 
BEEN PRIMTED ON c- DFwERslccK 

NOT wm i ALTEFEED. ,. ~... .- i : . ‘-.- JZ-, .j+c&:: _._~~ 
\ 

,;*, ,., BUTT ‘Ai STOCK :. ..~L::: 
.~_.. .._ ‘h.,~i. ,*4.,am .^.. ,^,.. ~. ..~:_” :. .-. -.. .“_A= 



APPENDIX G 

PARTICULATE MATI’ER ANALYTICAL DATA, 
FIELD DATA SHEETS 

AND EQUIPMENT CALIBRATION DATA - PARAMETRIC TESTS 

LIFAC NA DEMONSTRATION PROJECT 
RICHMOND POWER AND LIGHT 

WHITEWATER VALLEY GENERATING UNIT #2 

PARAMETRIC AND OPTIMIZATION TESTS 
ENVIRONMENTAL MONITORING REPORT 

ICF KAISER ENGINEERS, INC. 
PI’lTSBURGH, PENNSYLVANIA 



MOSTARDCP LAl-I- 
ASSOCIATES, INC. 

w- 

Project/Fmj~t Number: R/&Mod Pwa 4 &$-q 33 P/3 

Date: /c 6.9d 

Description Y.:d3.5?3 raitid Wciqht Find weight Net Weight Gain 

TatX / 5004 

Filter X &L/d, vx/ D- BA6w 9.0509 i 
Acetone Wash 8 /70/-/7,Qr /!ami z7w7 7: ;rsm 0.0593 ’ 

Acetone Blank 1 0. PUP./ 

Total Weight I I /k In /QYS 

Tat# 02 bo< 

Filter # dAn 4 76’6 0. w 0.044.r 

Acdane /70 ml 

Acetone Blank O.OOt7S 

Total Weight 0.0943~/ 
I 

! 

Ta13sOD~ 

Filter Y cd-9 0.78 7/ a.9s/6 0. 064s’ 
Acetone Wasit t /+a/-/%- ,#,d 7 &?-‘6 i! 7525-t & Qflp 

Acetone Blank 0.00/O 

Total Weight 

Tat X 

Filter X 

Acetone Wash I 

Acetone Blank 

Total Weight 



MOSTARDI-P LAll 
ASSOCIATES, INC. 

Dcsxiption hitill weight Fii Weight ( Net Weight Gain 

Acetone Wuh # 

Acetone Blat& 

Total Weight 

Blvlk 
I_^.-- I 

Acetone Wash X f6/~ .i,(& bc ml I7 70 
?%a,lab\MS.frm 

( 7.7xq )O~~VOO~ I[ , ,. 24 
ALK /6/7/+3 . 
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CALIBRATION PROCEDURES 

PITOT TUBES 

The pitot tubes used during this test program are fabricated according to the specitication dcscrjbed 
and illustrated in the Q&e of Fe&&k&&~ Title 40, Part 60, Appendix A, Methods 1 
through 5 as published in the v Volime 42, No. 160; hereafter referred to by the 
appropriate method number. The pitot tubes iomply with the alignment specifications in Method 
2, Section 4; and the pitot tube assemblies are. in comphance with qxcifications in the same 
section. 

Pitot tube assemblies are calibrated in accordance with Method 2, Section 4, against a standard 
hemispherical pitot milking a wind tunnel meeting the specification in Method 2, Section 4.1.2. 

NOZZLES 

The nozzles are measured according to Method 5, Section 5.1. 

TEMPEMTURE SENSING DEVICES 

The potentiometer and thermocoupks are cahbrated against a mercury thermometer in a calibration 
well. Altematively, readings are checked utilising a NBS traceable millivolt source. 

DRY GAS METERS 

The test meters are calibrated according to Method 5, Section 5.3 and “Procedures for Calibrating 
and Using Dry Gas Volume Meters as Calibration Standards” by P.R. Westlin and R.T. Shigeham, 
March 10, 1978. 

ANALYTICAL BALANCE 

The accuracy of the analytical balance is checked with Class S, Stainless Steel Type 303 weights 
manufactured by F. Hopken and Son, Jersey City, New Jersey. 

Farm No. IQ56 IXm. 4Vll 
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STACK =MPERATliilE SEXSOR CXLIBRATION DATA FORM 

Date Thermocouple Number L z/i9 
Ambient tempe?Xure g$- Barometric pressure fi. 3 g in. & 

Calibrator /cc . & Be f :r i:c:: mercury-in-glass /&fP? d/f 

other 

* Every (SOOF) for each reference point. 
:T’ype of calibration system used. 

(ref temp. “F + 460) - (test thermom temp, “F + 460) 1oo cl 5s 
ref temp, ‘F + 460 1 - . :j 7 
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1 i F- 
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TYPE S PITUT TUBE INSPECTION DATA FORM 

Pitot tube assembly level? J Yes no 

Pitot tube openings damaged? yes (explain below) 1 / no 

01 = a O (<loo), a2 = c O (<loo) 

B1 = 0 o '(<so), 62 = 0 O (<so) 

y = If7 ', e = 0 ', A = , 9c&5(in.) 

t = A sin y = 0 (in.) ; (co.125 in.) 

.w = A sin 8 = 0 (in.) ; (<0.03125 in.) 

PA = ,YS22 (in.), PB =,, US:& (in.), Dt I .lC5 (in.) 

Comments : q4 ';' ;<,y .i"~:.c.i~' (get?,:. .-,.' 1 ; '. 

- rq <I31 : g?tT 

calibration required? yes no 

PITOT TUBE $ / rfi DA= I-:? ^L- q ;, .- '. _ - - 
./ NAME -- 

- 
lun?Cuc 

N .ulY i I 
.- 

-roll--' -~~.--l+L&+ 

!-4&&i 



.T .\ 

fXSttXOl-pl~tt OSsOdates 

JITOT TiTaE CALI3RATICN DATA 

Calibration pitot tube: type s&$$F( site (OD).J& ID number s-7 

Type S pitot tube ID number I,4 

Calibration: date /-Jq-qa, 

A-Side Calibration 

'pstd' 
(in.1 

E-0 

APS, 
(b-1 DEV.D 

IL0 
Cp(/ 

I I I L I 

0 %< I ? -+< I r’, 9 I 
1.Lnh I 5. I4 I 24 I # 

f-. 

- ” 

I 
I 

I 
I I 

I I 
I 1 I 

1 

Average 
I 0.830 

B-Side C-ration 

AP,+d' APp,. 
(in-) (in, I C pwa DEVsb 

Bz" 50~ 
7-uo 3q0 I 
fn&bn 930 I -rzq I 
1-s I I 13 I 7 

2.30 I 3 30 Y2L. 
I : R2q 

I 
3.bO <,ZO 

Average 
0.330 

ac P(S) = cp(std) v A%.td 
bps = 

bDiZV = Cp(S) - Ep, (must be 50.01) 

$(A) - Ep,(B) = (must be <O-01). 
I00 
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PARTICULATE MATI’ER ANALYTICAL DATA, 
FIELD DATA SHEETS 

AND EQUIPMENT CALIBRATION DATA - OPTIMIZATION TESTS 

LIFAC NA DEMONSTRATION PROJECT 
RICHMOND POWER AND LIGHT 

WHITEWATER VALLEY GENERATING UNIT #2 

PARAMETRIC AND OFTIMIZATION TESTS 
ENVIRONMENTAL MONITORING REPORT 

ICF KAISER ENGINEERS, INC. 
PITTSBURGH, PENNSYLVANIA 



MOSTARDI-PLATT 
ASSOCIATES, INC. 

PrqectiProject Number: /c F /(a/l er k!,t/m,,d /L, & L 34907 

Date: /;t /‘3 .93 Analyst: .,&/Ve / -rQ~fC/b’ /E. b’. 
” 



MOSTARDI-PLATT 
ASSOCIATES, INC. 

ProjedProject Number: 3 wa7 

Date: /&$. /3.93 Analys1:~/N0 y sac/fee&. /r J. 
v 

t:\dala\lab\M5.trm 
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PITOT TRAVERSE DATA 

Project achy * & /OWPX < !J6L4 * bhBd* &Joe’?2 Jd .“@;, 

Location lJAJv/yT 7 OuTLe 7 L&c- 

Date /1-7-q 3 Test No. 1 Time T:yO - Ta.00 
I,,... ,- 

ASQPIY~F~ = 6.1 o 

P,ZdHg Static~H,O P I- ‘Hg P,;?5:aHg Pitot I62> C, 27 
0.44X- acq - 4- ‘F T -‘R Flue Arcp fe 

0.32 x - 96% =+ 
0.28 x - =-J, 

(” 
,A 1-B 

Duct Dimensions 

MdxB 
“- v=- 

I-Bws) + (18 x Bws) = (MW 

v, - 85.49 x 

Q&= Lx FlueArax60 = acfm 
Q, - 17.647 .x ACFM x ; x (l-Bws) - DSC FM 

Pre-test leak c&k 
Post-test leak check 

L&HP 
_ ‘W 

Fotm No. lOIt [Rev. I?!921 

,,,/ 
DataTakmBy ctiIJ ?I, /v 

?LbA t4os,tddi-Pl,n Ars%iale% Inc. 



PITOT TRAVERSE DATA 

Project i?,LhpOCJ Pbef 8 1Aq.q .tih,if~k, all, 

LOZitiOtl fJ#t~ Z OUTLET A UC’ 
Date /L-g-?9 Test No. z Time /&LO - lb y-b 

P, ‘L?.LqTHg &tic +&-Hz0 P I- ‘Hg P.%zHg Pitot w C, 27 
0.44 x -%CO, = f- “F T- “R FlueArea u 
0.32 x -%O, -+ Duct Dimmsions 
0.28 x -%N, -+ B II 

-- 1-B ..- a- 
( Mdx 1-Bws) + (18 x Bws) = (MW 

Y, - 85.49 x -cpx~~xdz-- WS=W’s) 

Q&n-; vs 7. Flue Area x 60 = scfm 
Qdrh = 17.647 x ACFM x ; x (I-Bws) - DSC FM 

/ 
Pmtest leak check J ‘H,O 
Post-test leak chefk~ ‘Hz0 

Form No. ,017. IRO”. IY911 

Data Taken By s: /3dL70/ 

:,,bi Mosmdi-Plm Auosiaur. inc. 



CALIBRATION PROCEDURES 

PITOT TUBES 

The pitot tubes used during this test program are fabricated according to the specification described 
and illustrated in the Code of Federal Reaulations, Title 40, Part 60, Appendix A, Methods 1 
through 5 as published in the Federal Repista, Volume 42, No. 160; hereafter referred to by the 
appropriate method number. The pitot tubes comply with the alignment specifications in Method 
2, Section 4; and the pitot tube assemblies are in compliance with specifications in the same 
section. 

Pitot tube assemblies are calibrated in accordance with Method 2, Section 4, against a standard 
hemispherical pitot utilizing a wind tunnel meeting the specification in Method 2, Section 4.1.2. 

NOZZLES 

The nozzles are measured according to Method 5, Section 5.1, 

TEMPERATURE SENSING DEVICES 

The potentiometer and thermocouples are calibrated against a mercury thermometer in a calibration 
well. Alternatively, readings are checked utilizing a NBS traceable millivolt source. 

DRY GAS METERS 

The test meters are calibrated according to Method 5, Section 5.3 and “Procedures for Calibrating 
and Using Dry Gas Volume Meters as Calibration Standards” by P.R. Westlin and R.T. Shigehara, 
March 10. 1978. 

ANALYTICAL BALANCE 

The accuracy of the analytical balance is checked with Class S, Stainless Steel Type 303 weights 
manufactured by F. Hopken and Son, Jersey City, New Jersey. 

Form No. ,056 ,Rcv. 41921 Mos,,rd-PM Arxciater. 1°C. 
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STACK TEMPERATURE SENSOR CALIBRATION DATA FOFM 

Ambient temperature 

Thermocouple Number p+?z- 

“F Bardmetric pressure zj: 7 

Calibrator Reference: mercury-in-glass i’i~~ - / I’ 

other 

Reference Thermocouple 
Reference Source’ thermometer potentiometer Temperature 

point number’ (specify) tempemture, ‘F tempenture; ‘F difference,‘.% I 

5,397 /u/11 IV3 iv- 58 49 I ,/a I 

/I 51 ~J~@Mw?TL~' /m 94 I ,24-7 I 

7&r: /58 I l40 0.13 

3 J/9 za / I ez- 

&$j I 2 z/ 

3m 12227 

( .N/ 

/&.o=- , I &,a 

7.20< 250 c$?T I cc.0 

g, 3N ?py 

-5?1/3 4m 

z-‘/&J I _ ( /ilo 1 //d 2, I m3 
&i. 93 LZ47 /Z&3 (/8/ 

*Every (5O’F) for each reference point. 
IType of calibration system used. 

1 

(ref temp, “F - 460) - (test thermom tcmp, 
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MOSTARDI-PLATT ASSOCIATES, INC. 
Environmental Consultants 

Analytical Balance Calibration Form 

Identification: Torbal Model E.&l, Serial No. 168491 
Classification of standard weights: Class S calibrated 1 l/6/92 

Note: Each weight must be within 0.5 mg of the mass obtained after calibration on H%f92 
to continue analysis. /i/)/93 
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